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Aa RCA Tube starts working for 
you from the instant the customer first 
sees the familiar red, black, and white 
carton. You have her confidence from 
the start, because she knows and re- 
spects the RCA trademark. 


But the big payoff to you begins 
when the tube goes to work. For, 
experience has proven that the 
superior quality of RCA Receiv- 
ing Tubes and Kinescopes is your 
best measure of protection against 
premature tube failures. With RCA 
Tubes, you can be sure the job is 
well done. 

Helping you to safeguard your 
reputation is a vital, everyday 
service of RCA Tubes. And that 


protection is yours atnoextracost. 


UNLOCK 
THE DOOR TO 
BIGGER 
PROFITS 


aw 


Here's your key to 
better business... RCA’s dynamic 
Dealer Identification Program. Ask 
your RCA Tube Distributor for your 
copy of the colorful, 16-page book- 
let “A Magic Pass-Key to Customer 
Confidence.” It tells you how you 
can become a Registered Dealer . .. 
and get extra sales benefits. 7 
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RADIO CORPORATION of AMERICA 


ELECTRON TUBES HARRISON. M.S. 


You Practice Broadcastin 
with P 


arts | Send 


As part of my Communications 
Course I send you kits of parts to 
build the low-power Broadcasting 
Transmitter shown at left. You 
use it to get practical experience 
putting this station “‘on the air,’ 
performing procedures demanded 
of broadcasting station operators 
' yportunity is the 
IBINATION for 
ob security, good pay, advance- 
An FCC Commercial 
Operator's License can be your 
ticket to a better job and a bright 
f and Communications 
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25 million TV sets are now 
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t hundreds more being built 
Now is the 


Radio-Television 
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th bright futures 
Find out what 
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NRI Training Leads to 
Good Jobs Like These 


Broadcasting : Chief 
Technician, Chief 
Operator, Power 
Monitor, Recording 
Operator, Remote 
Control Operator 
Servicing: Home 
and Auto Radios 
- P.A. Systems, Tele 
vision Receivers, Electronic Controls 
FM Radios. In Radio Plants: Design 
Assistant, Transmitter Design Techni- 
cian, Tester, Serviceman, Service Man- 
ager. Ship and Harbor Radio: Chief 
Operator, Assistant Operator, Radio- 
telephone Operator. Government Radio: 
Operator in Army, Navy, Marine Corps, 
Coast Guard: Forestry Service Dis- 
Praises NRI os Best Course patcher, Airways Radio Operator. Avia- 
ty. tion Radio: Transmitter Technician, Re- 
My ceiver Technician, Airport Transmitter 

Operator. Televi- 

sion: Pick-up Oper- 

ator, V Trans- 

mitter Operator, 

Television Tech 

nician, Remote Con 

trol Operator, Ser- 

vice and Mainte- 

nance Technician. 


s more jobs 
ready 
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THESE MEN 


Has Growing Business 
I am becoming an expert 
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Radiotrician. Without you 
practical course | feel thi 
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WLPM. Another tech- 
} opened 
ce shop 
tie TV 

sult we have more 


2." —J. H 


isine grow.” 


ille, Ky — 


t 
a 


ave 


I was a high school 
dent when I enrolled 
friends began to +t 
their Radio 
ized a profit « 

time I completed the co 

Hopper, Nitro, West Va 


AVAILABLE 
to all qualified 


VETERANS 


UNDER G.I. BILLS 


Tested Way to Better Pay 


You Practice Servicing 
with Parts | Send 


Nothing takes the place of PRAC- 
TICAL EXPERIENCE. That's 
why NRI training is based on 
LEARNING BY DOING. You 
use parts I furnish to build many 
circuits common to both Radio 
and Television. With my Servicing 
Course you build the modert 
Radio shown at left. You build ar 
electronic Multitester which you 
use to help fix sets while training 
at home. Many students 
$10, $15 a week extra 
neighbors’ sets in spare 
starting after enrolling. I 
send you special booklets that 
show you how. Mail coupon for 
my big 64-page book and actual 
Servicing Lesson, both FREE 
See other equipment you build 
and keep 
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make 
fixing 
time 


soon 


You at Home to be 


SION Technician 


America’s Fast Growing Industry 
Offers You Good Pay, Success 


Do you want a good pay job, a bright future, security? Then get 
into the fast growing RADIO-TELEVISION industry. Hundreds I've 
trained are successful RADIO-TELEVISION TECHNICIANS. Most 
had no previous experience, many no more than grammar school 
education. Keep your job while training at home. Learn RADIO- 
TELEVISION principles from easy-to-understand lessons. Get prac- 
tical experience on actual equipment you build with parts I send you 


Make Extra Money in Spare Time While Training 


g you SPECIAL BOOKLETS that 
show you how to service neighbors’ Radios in spare time while train- 
ing. Use MULTITESTER you build to help service sets, get practical 
experience working on circuits common to both Radio and Television 
Find out how you can realize your ambition to be successful in the 
prosperous RADIO-TELEVISION industry. Even without Tele 
vision, the industry is bigger than ever before. 115 million home and 
auto Radios, over 3000 Radio Stations, expanding Aviation and Police 

tadio. Micro-wave Relay, FM and Television are making oppor- 
tunities for Servicing and Communications Technicians. 


Mail Coupon — Find Out What Radio-TV Offers You 


Send for my FREE DOUBLE OFFER. Cut out and mail coupon below 
Send in envelope or paste on postal. You will get actual Servicing 
Lesson to prove it’s practical to learn at home. You'll also receive my 
64-page Book, “How to Be a Success in Radio-Television.” Read what 
my graduates are doing, earning, see photos of equipment you practice 
with at home. J. E. Smith, President, Dept 3NE 

National Radio Institute, Washington 9, D. C 


Good for Both -FREE 


y MR. J. E. SMITH, President, Dept. 3NE 
¥ National Radio Institute, Washington 9, D. C. 


The day you enroll I start sendin 


Mail me Sample Lesson and 64-page Book, 


No salesmen will call. Please 
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NOW. ..GET EVERYTHING YOU 
NEED TO LEARN AND MASTER 


TELEVISION 


RADIO-ELECTRONICS J Linc 


eT HOME! | ene nse 


Use REAL commercial -type equip- U.H.F. (DTI offers another Home 
ment to get practical experience Training, but without the TV set.) 


Your future deserves and needs every advantage you can give 

it! That's why you owe it to yourself to find out about one of the 

most COMPLETE, practical and effective ways now available to 

prepare AT HOME for America’s billion dollar opportunity field 

of TELEVISION-RADIO-ELECTRONICS. See how you may get 

and keep the same type of basic training equipment used in 

one of the nation’s finest training laboratories . . . how you may 

get real STARTING HELP toward a good job or your own busi- 

ness in Television-Radio-Electronics. Mail the coupon today for 

complete facts—including 89 ways to earn money in this Here's the REAL THING! 
thrilling newer field. 

D. T. 1., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY SET UP YOUR OWN 

in addition to easy-to-read lessons, you get the use of HOME MOVIES—an out- HOME LABORATORY 
standing training advantage—plus 16 big shipments of Electronic parts. Per- 

form over 300 fascinating experiments for practical experience. Build and 


° ° keep real commercial-type test 
Get information packed nantensed deven ot ahd. 
publication FREE! 


MODERN LABORATORIES 
If you prefer, get all your preparation in our 
new Chicago Training Laboratories—one of 
the finest oi its kind. Ample instructors, mod- 
ern equipment. Write for details! 


MILITARY SERVICE 
If you're subject to military service, the 
information we have for you should 
prove very helpful. Mail coupon today. 


: ACT NOW! Malt COUPON Tobay! 


DEFOREST’S TRAINING, INC. RN-12-J 
2533 N. Ashland Avenue, Chicago 14, Ill. 

1! would like your valuable information-packed publication showing 
how | can get started toward a good job or my own business in 
Television-Radio-Electronics. 
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*Not Claims! Not Predictions! But Plain Facts! 
Unbiased, authoritative, independent surveys (made 
regularly since 1930) show IRC BT RESISTORS to 
be the Service Technicians’ choice by a continually 
increasing margin. Today, BT RESISTORS are 
preferred over the total of all other brands combined! 


Ask for IRC BT's... 
Most Service Technicians Do! 


INTERNATIONAL RESISTANCE COMPANY 


415 N. Broad Street, Philadelphia 8, Pa. 


Wherever the Crcwt Says ~w- In Canada: International Resistance Co., Ltd., Toronto, Licensee 
6 RADIO & TELEVISION NEWS 


Check the SPeCS ++. 
Check performance... 


Do you know any better way, any other way, to judge 
SW equipment than to check the specifications and 
the performance? Frankly that’s the only valid way 
we can think of to make sure you get your money's 


Model S-76 worth. Check these specs. Take a look at the selectiv- 
Double conversion receiver. Broadcast Band 
538-1580 ke plus three short-wave bands cov- 
ering 1720 kc-34 Mc. 

Calibrated electrical bandspread for easy 
tuning. Double superhet with 50 ke second 
i-f and giant 4-inch “S” meter. Five position 
selectivity, one r-f, two conversion, two i-f 
stages, temperature compensated. 3.2 or 500 
ohm outputs. 

Satin black steel cabinet. 1842” x 87%” x 
91” deep. Nine tubes, voltage regulator, and 


rectifier. For 105/125 V. 50/60 
5 
. 199° 


cycle AC. Use R-46 speaker. 


ity curve for the S-76. It is typical of the outstanding 


value Hallicrafters offers in every price class. 


Model HT-20. T.V.1. suppressed 
100 watt AM-CW transmitter with 
all spurious outputs above 40 Mc 
at least 90 db. below full rated 
output. 

All stages metered; single meter 
with eight position meter switch; 
output tuning indication. Fre- 
quency range of 1.7 Mc to 31 Mc 
continuous on front panel control, 
Seven tubes plus five rectifiers. 
For 105/125 V. 50 “© $44950 


cycle 


_ SELECTIVITY CURVES, $-76 


——— 
Model $X-71. Covers Broadcast Band 
535-1650 ke plus four short-wave bands 
covering 1650 kc-34 Mc. and 46-56 Mc. 

Narrow Band FM one r-f, two conver- 
sion, and three i-f stages. Temperature 
compensated, voltage regulated. Three watt 
output (terminals for 500 and 3.2 ohms). 

Satin black steel cabinet. 1812” x 87%” 
x 12” deep. 11 tubes plus regulator, recti- 


fier. For 105/125 V. 50/60 $9499 


cycle AC. Use R-46 speaker. 
Model R-46. Matching 10” PM speaker 
for use with Hallicrafters communications 
receivers SX-71, SX-76, SX-73 or SX-62. 


VOLT RATIO 


° 
° 
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i 
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legerd. Sharp 


KC FROM PRE 


L 


‘Loom 


80 to 5000 cycle range. Matching trans- 
former with 500-ohm input. Speaker voice 
coil impedance, 3.2 ohms. 

Satin black steel cabinet matches all 
Hallicrafters receivers. Cloth covered 


metal grille. 15” x 107%” x 
107%” deep. Ship. wt. 17 Ibs, 524% 


iS 


World's Leading Exclusive Manufacturer of Communications and High Fidelity Equipment, Radio and Television 


4401 West Fifth Avenue, Chicago 24, Illinois 


Hallicrafters Ltd., 51 Camden Street, Toronto, Canada 
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Model SP8-8 Radox 
Super-Eight. Unusval 
boss balance in 8-inch 
coaxial speaker 
Response 35-'3,000 cps 
+6 db. 15-20 watts 
imp: 8 ohms. | Ib 
Alnico V magnet. 5'2” 
depth behind mtg. panel. 
List Price $47.50 
Audiophile Net..$28.50 


Model $P12-8 Radax 

Twelve. Full range 

12-inch coaxial 

speaker. Response 

35-13,000 cps +6 db. 

15-20 watts. imp: 

8 ohms. | Ib. Alnico 

V magnet. 6%" depth 

behind mtg. panel. 

List Price $49.50 

Audiophile Net..$29.70 
— 


Mode! SP12 Radax 
Super-Twelve. Amazing 
lows and highs in 12- 
inch coaxial speaker. 
Response 30-13,000 cps 
+5 db. 25 watts. imp: 
16 ohms. 3 Ib. Alnico 

V mognet. 7'A” depth 
behind mtg. ponel, 

List Price $95.00 
Audiophile Net $57.00 


Model SP15 Radex 
Super-Fifteen. Fullest 
range and balance in 

15-inch coaxial speaker 
Response 30-13,000 
cps. +5 db. 30 wotts. 
imp: 16 ohms. 54% Ib. 
Alnico V magnet. 

8%" depth behind 

mtg. panel. 

List Price $130.00 
Audiophile Net..$7 8.00 


Enjoy the Range and the Realism 


New concepts by E-V create new values 
for you in the enjoyment of sound 
reproduction. Unique Radax principle 
and built-in mechanical crossover per- 
mit design of the low-frequency cone 
and high-frequency axial radiator for 
extended optimum bass and treble re- 
sponse. Heavier “pound-rated” mag- 
nets provide more driving power and 
generous distortion damping factors. 
These and other E-V quality features 
assure more listening pleasure. 


Hear them at your E-V Distributor 
or Write for FREE Hi-Fi Bulletins 


NEW HORIZONS FOR INDEPENDENT SERVICE 


Y THE TIME this issue is distrib- 

uted, it is probable that the FCC 

will have approved a compatible 
color TV system. The study of color 
TV is a responsibility for all service 
technicians who expect to derive any 
measure of income from this new ad- 
vance. Service technicians cannot af- 
ford to leave their shops in the eve- 
ning and forget about their profession. 
Television in company with electronics 
moves too rapidly. Many changes in 
circuitry, manufacture, and transmis- 
sion have occurred since 1947. Service 
has had.to keep abreast of these de- 
velopments to be successful 

In color TV, the service 
cannot assume that he will learn all 
he needs to know after he has prac- 
ticed on a few sets. He may never 
get the chance to practice on those 
sets. The man who learns the circuitry 
involved, and the techniques needed 
for successful servicing of color, will 
establish a reputation early and will 
beat out his competitors. The facts on 
color TV have been appearing in this 
magazine, and we will continue to pre- 
sent them in the many articles we 
have planned for our service readers. 
Read them, they are for your own 
good. 

Not long ago, Chicago was host to 
the 4th annual convention of independ- 
ent service associations, sponsored by 
the National Alliance of Television 
and Electronic Service Associations. 
This 3-day meeting was significant in 
that it brought together the represen- 
tatives of many of the manufacturers 
of television sets and of the parts used 
in TV repair, and a large number of 
independent service dealers from dif- 
ferent parts of the country. 

The number of independent service 
dealers attending the show was ap- 
proximately 500—five hundred out of 
an estimated total of 20,000 service 
businesses employing upwards of 75,000 
service technicians. If the convention 
was not the total success numerically 
that it deserved, many things were ac- 
complished for independent service, 
and those who attended benefited from 
a variegated group of talks and semi- 
nars. In particular, there were semi- 
nars on business and sales promotion, 
stressing how to use many of the pro- 
motional items available to service 
dealers from manufacturers and sup- 
pliers. Representatives of the RCA 
Service.Company delivered two stimu- 
lating and enlightening talks on color 
TV and transistors, and there were 
other interesting lectures on u.h-f., 
consumer relations, ‘and labor prob- 
lems in the service shop, by represen- 


technician 


tatives of Amphenol, General Electric, 
and Chicago Better Business Bureau. 

Without a doubt, whether independ- 
ent service endorses NATESA or not, 
a national service organization repre- 
seniing independent service is impor- 
tant in what it can accomplish fot 
service. Such a group can represent 
the service dealer in his desire for 
closer cooperation with the set manu- 
facturer in making his more 
serviceable; in eliminating such time- 
consuming service headaches as tubes 
which slope forward on the chassis 
and fit so closely under the picture 
tube that they cannot be removed for 
checking unless the picture tube and 
chassis are removed first. A national 
organization can strive for better test 
equipment when necessary—-not to 
mention the legislation that such a 
group can fight for or against in the 
interests of independent servic« 

However, such a group must be truly 
representative to help all segments of 
service. To be representative, it must 
have as many active members or mem 
possible. Many local 
service associations have preferred to 
combine into regional alliance 
than combine on a national! basis 
groups have been formed in Texas, 
Pennsylvania, New York, Michigan, 
and a few other states. It is to be 
hoped that these regional groups will 
find some basis for cooperation on a 
national level, for it is becoming more 
and more apparent that independent 
service must organize itself for its own 
betterment, and to oppose the 
that some pressure groups would force 
upon it 


R & TV News Acquires TV & Radio 
Engineering 
In line with our 


sets 


ber groups as 


rather 
Such 


curbs 


policy of keeping 
our readers up-to-date on the many 
facets of ‘radio, television, and elec- 
tronics, we are happy to announce that 
we have recently acquired TV ¢ Radio 
Engineering, a magazine which has 
been authoritatively serving the inter- 
ests of this rapidly expanding field for 
many years. 

Effective as soon as possible, the 
Radio-Electronic Engineering Edition 
of Rapio & TELEVISION NEws will incor- 
porate many of the regular features of 
our new acquisition. You will also find 
our REE Edition greatly expanded to 
include articles of interest to develop- 
ment and design engineers in TV, AM, 
and FM broadcasting. 

We welcome the regular readers of 
TV €& Radio Engineering, and are 
happy for this opportunity to broaden 
the scope of our REE Edition O.R. 
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FREE! at 


the only 
COMPLETE 
catalog for 
everything in 
TV, Radio and 
Industrial 
Electronics 


get your 
value-packed 


1954 
ALLIED 


268-PAGE CATALOG 
The World's Largest Stocks 


e TV and Radio Parts 
e Test Instruments 
e High-Fidelity Equipment 
e Custom TV Chassis 
e AM, FM Tuners and Radios 
e Recorders and Supplies 
e P. A. Systems, Accessories 
e Amateur Station Gear 
e Builders’ Kits, Supplies 
e Equipment for Industry 


Fastest Service in 
Electronic Supply 


=a 
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SEND FOR THE LEADING 
ELECTRONIC BUYING GUIDE 


allied 


EASY-PAY TERMS TV and HI-FI SPECIALISTS 


NEW HOME OF ALLIED RADIO 
ultra-modern facilities TO SERVE YOU BEST 


You'll want the one complete Buying Guide to 
Everything in Electronics—268 pages packed 
with the world’s largest selection of quality 

equipment at lowest, money-saving prices. See all 
the latest releases in custom TV chassis, 
TV antennas and accessories; AM and FM tuners 
and radios; everything in High-Fidelity custom 
components; latest P.A. Systems and accessories; 
recorders and supplies; Amateur receivers, 
transmitters and station gear; specialized industrial 
electronic equipment; test instruments; builders’ 
kits; huge listings of parts, tubes, tools, books 
—your choice of the world’s most complete stocks of 
quality equipment. ALLIED gives you every 
buying advantage: speedy shipment, 
expert personal help, lowest prices, liberal terms, 
assured satisfaction. Get the 1954 ALLIED 
Catalog. Keep it handy —and save time and 
money. Send for your FREE copy today. 
=“) SAVE ON EVERYTHING 

IN ELECTRONICS 


ALLIED RADIO 


World’s Largest Electronic Supply House 


ALLIED RADIO CORP., Dept. 1-M-3 


Use ALLIED’S liberal Easy 
Payment Plan—only 10% 
down, 12 months to pay—no 
carrying charge if you pey in 
60 days. Available on Hi-Fi 
and P.A,. units, recorders, TV 
chassis, test instruments, 
Amateur gear, etc. 


December, 1953 


To keep up with developments 
in High-Fidelity and TV, look 
to ALLIED. Count on us for oll 
the latest releases and largest 
stocks of equipment in these 
important fields. If it's any- 
thing in High-Fidelity or Tele- 
vision—we hove it in stock! 


Kee ee eee eee ee eee 


100 N. Western Ave., Chicago 80, Illinois 


(] Send FREE 268-Page 1954 ALLIED Catalog 
Nome 


Address 


ten 


: Channels 2-13 
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the VARI-CON’ 


(The conical that’s variable) 


Provides all Channel Performance... 


Yet can be Peaked for Increased Gain on any Channel Range 


December, 1953 


The FALCON “VARI-CON” was designed for to- 
day, tomorrow and years to come. Its unusual 
construction permits setting the “VARI-CON” for 
all-channel performance peaked to provide the addi- 
tional gain needed on special channels. In addition, 
the variable patterns obtainable are of great value 
in ghost elimination, 


There is no guess work; no tedious assembly; no 
field strength equipment needed to peak the “VARI. 
CON” for high-gain, sharp pattern performance in 
your area. It’s as simple and easy as opening an 
umbrella. Here’s all you do: Unpack the “VARI. 
CON” 


marking on the boom for the best reception of chan- 


-Slide the adjusting sleeve to the calibrated 


~ Fan out the reflector elements — 


Tighten the locking wing nuts. The “VARI-CON” is 


nels in your area 


FALCON 

The new “VARI-CON” is one of the 
most significant additions to antenna de- 
sign. Watch for the other new FALCON 
antennas which will be announced in the 
near future! Each will represent the most 
advanced, most efficient antenna design of 
its type. 


WRITE FOR ILLUSTRATED FOLDER AND PRICES 


FALCON 


automatically peaked WHERE YOU WANT IT and 
ready to install. It is the only conical that enables 
you to provide a custom-made installation resulting 


in higher gain and increased customer satisfaction. 


The NEW FALCON “VARI-CON” is ruggedly 
constructed. Heavy-duty heads will not crack or 
break. The steel spring snap-action butterfly assem- 
blies are unbreakable. Full length, 48 inch, elements 
are used. One of the most capable engineering staffs 
in the industry has worked out every last detail of 
this truly remarkable TV antenna. To the high gain 
all-channel performance and excellent line match of 
the conical, FALCON engineers have added the 
“plus” feature — adjustable, calibrated channel 
range peaking! 


ELECTRONICS COMPANY ¢ 2003 CEDAR ST. 2 QUINCY, ILLINOIS 


MONEY BACK GUARANTEED 
TO RECEIVE 4¢¢ UHF and 
AUNHF STATIONS IN 406 
DIRECTIONS FOR 60 MILES 


WITHOUT A ROTORMOTOR OF ANY KIND!! 


ib, 1! 
go DIFF ener 


# 2,609,503 WORLD'S MOST POWERFUL UHF — VHF 


# 2,625,655 


# 2,644,091 TELEVISION ANTENNA 


OTHERS PENDING While antenna reception is guoranteed 
for 60 miles, perfect pictures have been con- 


(1's 
ew POLYMICALENE | _ ‘itsntly received os for os 160 miles from 
4 CONDUCTOR 
TRANSMISSION LINE 


ecules See All NEW DESIGN FOR ’54 


* Eliminates End Sealing 
® Eliminates Condensation 


@ LOW-LOSS SWITCH 
© Up to 50% Less Loss 


Than Tubular When Wet ® LOW-LOSS PHENOLIC INSULATORS 


® Easily Spiraled 
© Me Breaking or Shorting @ USES NEW 4-CONDUCTOR 


*® Patents Pending - T. M. Reg. MATCHED IMPEDANCE LINE 


@ ONLY 10 INCH SPACING 
BETWEEN ANTENNA BAYS 


The % position 
selector switch 
electronically 
retetes the on- 


tenne in o sto- 
$ ] 5 tienery position. 
PRICE INCLUDES 
Complete stacked array © 4 stack- 


ing bors © 9 posifion switch © 

Switch-to-set coupler @ 2 - 7%" 

stond offs © Individually boxed in 
mailoble corton 


-oeeesee™™" ALL CHANNEL ANTENNA CORP. 
70-07 Queens Blvd., Woodside 77, N. Y. Hickory 6-2304 
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Hlere comes opportunity 


’ 


...ready or not! | 


4 


© Prepare now for the new Radio-TV -Electronics boom, 
Get in on VHF and UHF , 


mobile radio... color TV ... binaural sound! The 


. . aviation and 


International Correspondence Schools can help you! 


If you’ve ever thought about Radio or Television as a career . . . 
if you have the interest, but not the training . . . if you're waiting 
fora good time to start... NOW’S THE T IME! 

No matter what your previous background, 1.C.S. 
you. If Radio-TV servicing is your hobby, I.C.S. can make it your 
own profitable business. If you're interested in the new develop- 
ments in Electronics, 1.C.S. can give you the basic 
training you need, If you have the job but want faster progress, 
1.C.S. can qualify you for promotions and pay raises. 


can help 


courses of 


1.C.S. training is success-proved training. Hundreds of 1.C.S. 
DUMONT, 
high ratings in military and 
Still others have successful businesses of their own. 

With I.C.S., you get the rock-bottom basics and theory as well 
as the all-important bench practice and experimentation. You 
learn in your spare time—no interference with business or social 
life. You set your own pace—progress as rapidly as you wish. 


Free career guidance: Send today for the two free the 
36-page “How to Succeed” and the informative catalog on the course you 
check below. No obligation. Just mark and mail the coupon. With so much 
at stake it to yourself to act—and act fast! 


graduates hold top jobs with top firms like R.C.A.,G.E., 


1.T.&T. Hundreds of others have 


civil service. 


success books, 


CHECK THESE SEVEN x 
FAMOUS I. C. S. COURSES 
—ONE FOR YOU! 


you owe 


. S.—the lifetime Christmas gift 1.C. S., Seranton 9, Penna. 
PRACTICAL RADIO-TELEVISION 
ENGINEERING — Foundation course 
for radio television career Basic prin 
ciples plus advanced training. Radio 
— * BOX 2249-D, SCRANTON 9, PENNA. 

Without cost of obligation, send me “HOW to SUCCEED’ and the booklet about the course BEFORE which | have marked X 

Heating Petroleum — Nat'l Gas Electrical Drafting POWER 

Painting Contractor Pulp and Paper Making Electric Power and Light Combustion Engineering 

Aur Conditioning ) Plastics © Lineman Diesel — Electric 

Electrician CIVIL, STRUCTURAL HIGH SCHOOL Electric Light and Power 
BUSINESS ENGINEERING © High School Subjects Stationary Steam iam Cnginearing 
Business Administration Civil Engineering () Mathematics vy +r’ fiw 

Certified Public Accountant Structural Engineering Commerc iat ADIO TELEVISION 
Bookkeeping and Accounting Surveying and Mapping Good English COMMUNE CATIONS 
Othce Management © Structural Dratting MECHANICAL Practical Redio—TV Eng’ ring 
Stenography and Typing Highway Engineering AND SHOP Radw Operating 

Secretarial Reading BI ints OC) Mechanical Engineering Radw and TV Servicing 
Federal Tax Construction Engineering industrial Engineering Television — Technician 
Business Correspondence Sanitary Engineering Industrial Supervision Electronics 

Letter -writing Improvement DRAFTING Foremanship Telephone Work 

Personnel and Labor Relations _ A ‘ ) Mechanical Drafting RAILROAD 

Advertising " — Dratting Machine Design. Drafting Locomotive Engineer 

Reta: Business Management rchitectural Drafting Machine Shop Practice Diesel Locomotive 

Managing Small Electrical Drafting ) Tool Design Aw Brakes Car Inspector 


} TELEVISION TECHNICIAN—To 

“ qualify you for high-level technical pos 
tions in television Camera, studio trans 
mitter techniques. Manufacture, sale 
and installation of TV equipment 


] TELEVISION RECEIVER SERVIC 

~ ING—Installation, servicing, con 
version. Deatership. For the man who 
knows about radio and wants TV 
training 


ART 
} Commercial Art 
Magazine Illustrating 
Fashion IMustrating 
Cartooning 
Sketching and Painting 
© Show Card and Sign Lettering 
AUTOMOTIVE 
© Automobile Mechanic 
Auto Elec. Technician 
OC Auto Body Rebuiiding 
] RADIO & TELEVISION SERVICING | 2nd Refinishing 
—Designed to start you repairing, in 7 AVIATION. 
stalling and setvicing radio and tele 


Aeronautical Engineer 
vision receivers soon after starting the Aircratt Engine 
course 


eering jr 
ani 


Airplane Drafting 
BUILDING 
} RADIO & TELEVISION SERVICING 
WITH TRAINING EQUIPMENT— 
Same as above but with addition of 
high-grade radio servicing equipment 
and toots 


) RADIO OPERATING COURSE 
Special course to help you pass the 
Government examination for operator's 
licenses Code TV FM. Radioregulations. 


INDUSTRIAL ELECTRONICS 
Broad, solid background course devoted 
to the electron tube and to its many 
applications 


Architecture 
Arch Drafting 
Building Contractor 
© Estemating 
©) Carpenter and Mill Work 
© Carpenter Foreman 
© Reading Blueprints 
() House Planning 
©) Plumbing 


Short Story Writing 
Creative Salesmanship 


) Traffic Management 


CHEMISTRY 
Chemical Engineering 
Chemistry 


() Analytical Chemistry 


Mecha nical Drafting 
Structural Drafting 
Sheet Metal Drafting 


C) Ship Drafting 


Mine Surveying and Drafting 
ELECTRICAL 
Electrical Engineering 
Electrician 

Electrical Maintenance 


Age Home Address 


industrial Instrumentation 
Machine Shop Inspection 
Reading Blueprints 
Toolmaking 

Gas — Electric Welding 

Heat Treatment Metallurgy 
Sheet Metai Work 

Sheet Metal Pattern Drafting 
Refrigeration 


- Working Hours 


Railroad Adminstration 
TEXTIL 

Textile Engmeering 

Cotton Rayon, Wooten Mtg 
Carding and Spmnng 
Warping end Weaving 
Loom fizing 0) Throwing 
Fineshing and Dyemg 
Teatile Designing 


AM WPM 


Canadian residents send coupen to International Correspondence Schoots Canadian, Ltd, 
Special twition rates to members of the U.S. Armed forces 


Montreal, Canada 


December, 1953 


means 


Aluminizing meat igh ‘ pictur 
greater contrast, dower am current, smaller 
spot size sharper focu luced screen 


scorch I from the eff 


On the inside of any TV 

of phosphor crystals—the picture screen. As 
the ele« 1 beam—tracing the picture—strike 
these crystal they glov giving 

all direction | "s the proble m! 
Half the light thus generated is inside the tubs 
either lost. to usefulness or lighting areas that 
hould be dark. Both brightne and 


contrast suffer 


But—put a mirror behind the phosphor and 
wandering” light is reflected back through the 
tube face. Aluminizing 


desired murror 


Io aluminize a picture tube, deposit a 
utrocellulose film evenly over the phosphor 
Over that, deposit a film of aluminum only 


millionths of an inch thick 


Under heat 
evaporate the nitrocellulose film to leave a thin 
smooth coating of alummum. Result—an 


} 


efficient light reflecting mirror to 


specification 
id research 


worked vei solve the 


and were am } l to do so 
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weeping the Country! 


ws and 
‘PRE-FAB’ RECEIVERS 


AUDIO PRODUCTS CO. 


Collins Audio Products Co. is in no woy Two ALL NEW Complete Kits for 
affiliated with Collins Radio Co 


Every High-Fidelity Need 


Each Collins Tuner Kit is complete 
with punched chassis, tubes, power 
tronsformer, power supply compo 
nents, hardware, dial assembly FM/AM Tuner Kit 
tuning eye, knobs, wire, etc., as 
well as the completed sub-assem- 
blies: FM tuning units, AM tuning 
units, IF amplifiers, etc., where ap 
plicable. Since all these sub-assem 
blies are wired, tested and aligned 
at the factory, Collins Pre-Fab Kits 
are easily assembled even without 
technical knowledge. The end re 
sult is a fine, high quality, high 
fidelity instrument at often less than 
half the cost — because you helped 
moke it and bought it direct from 


the factory. Bring your present re 
higt 
weight 14 Ibs 


producing system up to date with 


a new Collins Tuner 


Selected Basic Components For Special 


F | sly . 


aA oe Soen| oe ead Oe oe mde Le | 
phipregany 
,_, = ——2— ve =. 


FMF-3 Tuning Unit $1525 1F-6 Amplifier | $] 9/5 


The best for FM. The most sensitive and most 
selective type of “front end” on the market 
6 to 10 microvolts sensitivity. Image ratio 500 
to 1. 6J6 tuned RF stage, 6AG5 converter 3rd IF’s, (2) 6AU6 limiters and 6AL5 discrimi completely wired, tested and aligned ready 
6C4 oscillator. Permeability tuned, stable and nator. High gain, wide-band response (200 for immediate use. Frequency coverage 540 
drift-free. Chassis plate measures 6'/2''x4'/2 KC) for highest fidelity. 20 to 20,000 cycles KC to 1650 KC at a sensitivity of 5 micro 
In combination with the IF-6 amplifier, the volts. Tubes 68A6 RF amplifier; 6BE6 con 
highest order of sensitivity on FM can be at Distortion less than 2 of 1 Draws 40 ma verter; 6BA6 IF amplifier and 6AT6 detector 
toined. Tubes included as well os schematic 220 volts. Chassis plate dimensions Draws 30 ma 220 volts. Mounts on ao chas 
and instructions Draws 30 ma. Shipping h in : sis plate measuring 4°'x7%¥%& Ship 

weight FMF-3: 21/2 Ibs. Dial available @ $3.85 11-5/16"x2V2" Shipping weight: 3 tbs ping weight 21/2 Ibs. Dial avail: 


able at $3.85 


AM-4 Tuning Unit 


A remarkable valve! 6 tubes are used in the Tops in AM superhet performance! A 3-gang 


IF amplifier: 6BA6 Ist IF, (2) 6AU6 2nd and tuning condenser gives 3 tuned stages with 
high sensitivity and selectivity. Assembly is 


au — —— os oe <- 
Tr. Collins Audio Products ¥ Inc. 

P.O. Box 368, Westfield, N 

Tel. WEstfield 2-4390 


- 5 FM Tuner Kit FM/AM Tuner Kit [) Slide Rule Dial Assembly 

RD-ICT & Dici " $98 0 uning Unit 1F-6 Amplifier () RD-IC Tuner ond Diol 
- uner ia 

The COLLINS RD-IC FM tuner chassis is unique in the field 

A whole, compact FM tuner and dial that fits in the palm 

of your hand. Convert AM sets to FM/AM receivers for only 

a few dollars! Unlimited applications where space is at a 

premium. Use in conjunction with your phonograph amplifier 

Full frequency response to 20,000 cycles. Sensitivity 20 micro STATE 

volts, permeability tuned. Tuning unit and IF amplifier on ” 

the same chassis plate. Draws 40 ma 100 volts. Tubes 

6AG5 converter, 6C4 oscillator, (2) 6AU6 IF amplifiers, 6AL5 Amount for Kit $ See weights, add shipping cost $ 

in new ratio detector circuit Shipping weight tune: and 


dial 5 Ibs Total amount enclosed $ Check) Money Order [) 


WHEN YOU THINK OF TUNERS, THINK OF COLLINS AUDIO PRODUCTS 
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WRENCH 
WITH THE 
SCREWDRIVER ACTION/ 


120 STYLES and SIZES 


or 


@ ASSEMBLY WORK 
@ REPAIR WORK 

@ RADIO 

@ TELEVISION 

@ INDUSTRIAL 

@ AIRCRAFT 


STEVENS WALDEN, Inc. 
WORCESTER 4, MASS 


soo Rendle 


* Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 


INDUSTRY'S BRASH and volatile in- 
fant, color TV, which made its first 
full-dress appearance before the seven 
guardians of the airlanes, during the 
early weeks of the fall, proved to be 
a polished performer. While many of 
the Commission had attended preview 
demonstrations of the reds, greens, 
and blues, this was the first official 
show not only before the entire FCC 
body and members of various depart- 
ments, but representatives of foreign 
countries and scores in industry, too. 

The historic test was planned at a 
meeting in Washington, during which 
all of the nation’s leading color and 
broadcasting specialists appeared. 
Among those in attendance were Cur- 
tis B. Plummer, chief of the FCC's 
broadcast bureau; David Smith, NTSC 
vice-chairman; C. B. Jolliffe, RCA’s 
vice-prexy; Robert M. Estes and R. M. 
Johnson, G-E; Richard Salant, Wil- 
liam Lodge, and Leon Brooks of CBS; 
R. N. Harmon, Westinghouse; former 
FCC headman Paul Porier, now 
representing Paramount; Richard 
Hodgson, Chromatic Television; James 
R. McRae, IRE prexy, representing 
Bell Labs; Henry Weaver, Philco; and 
Grant Woodside, Motorola. 

The demonstrations involved subject 
matter containing a wide range of hue 
and chroma, including strongly con- 
trasting color patterns for indoor mo- 
tion featuring normal and rapid move- 
ments in closeups and medium length 
shots, plus outdoor views, slides and 
color test patterns with selected close- 
ups, and distant shots. Also on the 
program were transmissions over the 
present 2.7-mc. coax cable and relays, 
and simultaneous comparisons of sub- 
ject matter before studio and field 
cameras and on the  picture-tube 
screens. Variations in lighting levels 
at the studios and ambient lighting 
levels at the receiver were also on 
the agenda for review 

Color sets from about a dozen set 
makers were lined up, and _ these 
were supplemented by black and 
white sets for compatibility study. 
Three nets in New York were selected 
to put on the special show; NBC, CBS, 
and Du Mont. The first part of the 
program featured a studio color pro- 
gram, followed by a closed-circuit in- 
tercity transmission from New York 
to Washington and return, over a 
coax cable and microwave link. (This 
test was similar to that held for NTSC 


broadcast groups in the lounge of the 
Center Theatre in New York City, 
before the official petition was sub- 
mitted to the Commission.) Remotes 
from outdoors were next on the pro- 
gram, followed by test and 
slides. 

Although the Commissioners were 
acquainted with the compatible tech- 
nique, they pointed out that they 
wanted to be completely familiar with 
the system, and would be extremely 
cautious before approval was granted. 
Declared Commander Ed Webster, 
during a recent meeting, on this point: 
“While we have been apprised from 
time to time of the progress being 
made by the NTSC, certainly no fair- 
minded, serious-thinking person would 
insist that the Commission could, in a 
few days, thumb through more than 
a thousand pages of NTSC reports 
contained in sixteen volumes, and ar- 
rive at an approximate decision based 
on such a cursory examination. I can- 
not permit myself to be forced into a 
premature conclusion by those whose 
special interests would place them in 
a position of benefiting by an early 
decision.” 

Supporting earlier comments of the 
Commission’s headman, Rosel Hyde, 
Commissioner Webster added: “I 
cannot impress too strongly the 
fact that once this decision is made 
and color television becomes an ac- 
tuality, in all likelihood there will be 
no turning back. Once color television 
receivers are in general use by the 
public, it will be impracticable to 
change the standards, should we sub- 
sequently find that an error has been 
committed.” He then warned that he 
would examine the proposal in an ex- 
tremely critical manner, to be abso- 
lutely sure that his trust to the public 
is carried out. “This does not mean,” 
he noted, “that I am going to be dila- 
tory Our ultimate goal is a cor- 
rect decision based on a_ thorough 
analysis of the reports and tests 
rather than a quick decision, super- 
ficially made.” 

Feeling certain that the compatible 
setup would be approved, industry be- 
gan making and announcing plans for 
production. During the recent elec- 
tronics convention in Chicago, the 
company in which the NTSC chair- 
man serves as vice-prexy exhibited a 
tri-color tube, different from the 
models demonstrated by others. This 
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SPRAGUE KWIK-TEST 


MODEL «T-1 


40 


CAPACITOR CHECKER 
" Cae 


A NE 


RIGHT ARM 


for the service technician 


TURNS TROUBLE-SHOOTING HOURS INTO SECONDS! 
CHECKS CAPACITORS FOR OPENS, SHORTS, OR 


INTERMITTENTS, 


Here’s the most useful instrument to 
hit the service bench since the vacuum 
tube voltmeter—Sprague’s new "Kwik- 
Test’ Capacitor Checker. 


No longer do you have to sweat 
through the time-consuming nuisance 
of unsoldering capacitors from a cir- 
cuit just to check them. 

Now by the mere flick of two 
switches, Kwik-Test tells you whether 
any bypass, coupling, or filter capac- 
itor within the range of 30 mmf to 
2000 mf is open, shorted, or intermit- 
tent ... even when it is in parallel with 
a resistance as low as 60 ohms. Capac- 
itors between .1 and 2000 mf may be 
tested for shorts and intermittent 


DON'T BE VAGUE...ASK FOR 
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WORLD'S LARGEST CAPACITOR MANUFACTURER 


RIGHT 


IN THE CIRCUIT. 


shorts even if in parallel with a resistor 
as low as 2 ohms. 

Yes, Kwik-Test is a basic instrument 
you can’t afford to be without. You'll 
realize that more and more as capaci- 
tors in old TV sets begin to go... and 
as the number of capacitors in each 
set increase with the introduction of 
new and more complicated receivers. 


Get a 10 second demonstration of 
the amazing Kwik-Test capacitor 
checker at your Sprague distributor. 
Don’t delay! Once vou try it, you'll 
be sure to buy it! Or write for de- 
scriptive data circular M-600 to 
Sprague Products Co., 51 Marshall 
Street, North Adams, Mass. 


n'y $34.50, 


PAYS FOR ITSELF IN NO-TIME 


New! 


PROFESSIONAL 
AUDIO 
EQUIPMENT AT 


COST! 
THE FISHER HI-LO FILTER SYSTEM + MODEL 50-F 


FISHER 


Hi-Lo Filter System 


@ Here it is at last—America’s first electronic sharp cut-off Filter System. 
Suppresses turn-table rumble, record scratch and distortion, etc., with the 
absolute minimum loss of frequency response. Separate low and high fre- 
quency cut-offs. Can be used with any tuner, preamplifier, amplifier, etc. 
No insertion loss. Uniform response 20-20,000 cycles, + 0.5 db. Self- 
powered. All-triode. Beautiful plastic cabinet. Only $29.95 


FISHER 


Preamplifier- Equalizer 


@ Now, professional record equalization facilities are within the reach 
of every record collector. THE FISHER Model 50-PR, like its big brother 
(Model 50-C) is beautifully designed and built. Only $19.95 


THE FISHER PREAMPLIFIER-EQUALIZER + MODEL 50-PR OUTSTANDING 


" FEATURES 


@ Independent switches for 
low-frequency turnover and 
high frequency roll-off. @ 16 
combinations. @ Handles am) 
low level magnetic pickup. @ 
Hum level 60 db below 10 mv 
input. @ Uniform response 
20-20,000 cycles, + 1 db. @ 
Two triode stages. @ Full low 
frequency equalization. @ 
Output lead any length up to 
50 feet. @ Beautiful plastic 
cabinet, etched brass control 
panel. © Completely shielded 
chassis. @ Built-in AC switch 
Jewel indicator light. 


meciFr eR EQUALIZER Write for full details 


FISHER RADIO CORP. 


39 EAST 47th STREET - N.Y. 


ft 


model, it was said, would sell for 
about $175 to set makers and should 
be available in early ‘54. 

In the east, a chassis maker intro- 
duced, during a meeting in New York, 
a color set that was ready for the 
production line and would be priced 
at $700. The receiver, a console 
model, used a 16-inch tube, and pro- 
vided a 14-inch picture. Its size was 
36 inches wide, 28 inches deep, and 
37% inches high. The prexy of this 
company declared that, within eight- 
een months after the FCC says go, 
color receivers will carry a _ retail 
price about 25 per-cent above that of 
monochrome models He felt that 
color chassis will not replace black 
and whites for many years, but that 
there will be a steadily decreasing 
market for higher priced black and 
white sets as the production of color 
models increases and their prices are 
brought closer in line with black and 
white models 

It was generally believed that as 
soon as the Commission reports favor- 
ably on the compatible petition, at 
least a dozen manufacturers will an- 
nounce their color plans and possibly 
even bring pilot models to key centers 
for special demonstrations. Several are 
mapping holiday shows, if color is of- 
ficial by the Yuletide 


WHILE COLOR was on stage, the 
ultra-highs were in the wings ready 
for an appearance, too; a private one 
for the Commission. Seems as if the 
FCC decided that it should have a 
u.h.f. progress report from _ broad- 
casters and manufacturers, and sent 
out letters to the networks, industry 
associations, and individual stations 
asking for a detailed review of thei: 
operations, past, present, and future 
Declaring that the Commission was 
interested in the progress made by 
the new post-freeze stations, broad- 
casters were asked to submit figures 
: “showing . . total television 
broadcast revenues, and total broad- 
cast revenues for each month since 
they went on the air.’ Networks 
were asked to reveal all of their af- 
filiates, programs carried on a com- 
mercial and sustaining basis, and 
financial arrangements in force be- 
tween key and affiliated stations 
In a letter to RETMA, the FCC 
asked for information on transmitting 
and receiving equipment made by 
member companies. They were inter- 
ested, the Commission declared, in 
learning how many sets were made 
for low- and high-band coverage, types 
being produced, and tuners and con- 
verters being made. All information, 
it was said, would be kept confidential. 


PAY-AS-YOU-SEE TV, which has be- 
come quite a peppery subject in 
Washington and among broadcasters, 
found itself bathed in glowing tribute 
during a meeting in Philadelphia re- 
cently, when twenty-seven TV station 
owners and permit holders convened 
to discuss the virtues of home-pay TV. 
(Continued on page 166) 
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g QUICK FACTS ON Centzalab 
‘ 4 ra ° 
\: ZF eS ... electronic components 
oes B/ that make a big difference 


el f.) g . in doing fast 
; 2 A ‘ d es 
Way /S f , guaranteed servicing | 
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VOLUME CONTROLS —most complete line for safest guaranteed 
service replacement 


Model 1 Radiohm®—world’s smallest resistor with the longest list of uses 


W idk ly used as standarfre or iring a dime Shielded trom dust lint 
aids plus many other commer Rated at “o watt. Available in 
military miniature ip} lications t sistance ranges with standard tapers, 


%” diameter makes it no larger that Plain or switch types. 


Model B — Blue Shaft(t), plain or switch types 


Velvet smooth, low nois ri ard tapers Universal fluted mill shaft 
tion. Precision controls that are ot — or split knurl for push-on knobs, 
1944” in diamete r, yet rat la ” Typ KB attachable switch available 
Phenolic base resists humid iting in 3 types, will convert plain control 


from 500 = to 10 megohms tand- to switch type in seconds, 


Twin and dual concentric specials 


16 standard twins id a compict } emi 1 custom units made exa tly to 
lual tro Twins cot ginal set manutacturer’s specifica. 


sist of two tandem mounted |] | ons, Com} lete and ready to install, 
B Controls (Blue Shaft) operated by tory assembled, factory tested 


of custom <« 


i single shaft. Front resistas 10,06 omplet its can be absolutely guar- 
ohms to 5 mcg Rear resistance 2 cd 0 rmanc by any control 
to 5 meg. Universal, fluted mil ul nanul ire That's why Centralabs 


length shafts. Duals are ry are guaranteed safest for vicing 


3- and 4-watt Radiohms Compentrol(t) 
wire-wound, composition infinitely variable loudness control 
smooth action wire wound 

vailable in 3- and 
iit types — 
irl and finger- 
Model V (plain) — 3-watt 
istance values 2? to 10.000 
ohr x. Switches available for use \ t nh repro thon t I 
with Model V signal loss. Available in % and 
Model SVT (center tapped) — 3-watt by \ plain itch type Sensor 
Resistance range ) to 5O ohms ompentrol (the dual shaft unit 
Model SVP — 4-watt witl ntrollable « mpensation ) is 
16 resistance values 5 to 20,000 } now available, 
} 


ohms max. 3 shafts available. 


tl 
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CENTRALAB’S BIG 5 MAKES A BIG DIFFERENCE IN 


SWITCHES —a lot more switch in a lot smaller package 
STANDARD AND MINIATURE SWITCHES 


Series 1400 Rotary Selector Switches Series 2500 Rotary Selector Switches Ceramic Miniature Switches for 
with Phenolic Insulation with Steatite Insulation low-loss, high-frequency applications 
Extremely compact. Sections, indexes For fast, positive band switching in Type PA-2000 — New small size! Ad- 
and hardware available separately for critical r.f. applications. Ideal for TV, justable stop for selection of positions 
special switching combinations. Index radio, transmitters, fine test equipment or continuous rotation, Meets 50-hour 
positive 30° with adjustable stop and laboratory instruments, Switch salt spray tests. Same ratings as the 
Shorting and non shorting contacts rated at 10 watts Available also sepa- larger 2500 series Up to 1 pole 12 
rate sections and hardware. Shorting positions per single section. (Type 
and non-shorting types. PA-1000 phenolic Miniature Switches 

available) 


PCH-4 Aftentvator 


Designed with Centralab's ex- 
, clusive Printed Circuit TV 
PK-300 Speaker Switch Kit 3 H-Pads. A must — for balan 

Kit contains complete assembly ; ¢ ¢ ing the signal strength to re 
for switching between dual ; quirements of set due to daily 
speakers (such as auto rear . conditions, or from one or 
and front seat speakers). In- 4 more TV stations located unus 
cludes etched dial-mounting - ually close to the receiver. Ex 
plate, switch and self-tapping by tremely accurate in eliminating 
screws, No hole to drill in face overloading and tearing image 
of dashboard. Three way se- — also interference, by 
lection, front, rear, or both i ing the interfering signal in a 
speakers, ; . single channel. H-Pa 

help match inpedance bet 

set and antenna 


Tone Switches , 

; Spring Return Switches 
Widely used in radio-phono ‘ 

and allied sound equipment , Type 606-49 — “Univer 
Available in SPST, SPDT, . type” PA and intercom switch 
DPST and DPDT SP-3 and 4 ; with listen position. Availabl 
position models. All rated at : ‘ with spring return one or both 
1 amp 6 volts D.C. Short- ’ sides to center, non-shorting 


ing and non-shorting contacts 
Positive index. Contact resist- 
ance less than 2% milliohms. 
Can be supplied with a-c line 


switch. 


30° index. Index spring is teste 

for a minimum life of 150,000 
cycles. Will replace any unit 
from 2 pole, 2 position to 6 
pole, 3 position. 


iever Switches 


For smoother action, positive 
indexing on speech input equip- 
ment, etc. Tested for minimum 
150,000 switching cycles. 8 
basic indexing combinations 
Available in positive, spring re- 
turn, or combination, Shorting 
and non-shorting types, 2 to 4 
poles, 2 and 3 positions, Mount- 
ing plates optional, 


Complete Switch Kits 


Afford a convenient, readily 
available source of stock sec- 
tions, indexes and hardware for 
assembling any standard or 
practically any special rotary 
switching arrangement. 4 stand 
ard switch kits: Kit No. 414 
for phenolic; Kit No. 419 for 
steatite; Kit No. 1500, rotary 
selector standard phenolic; Kit 
No. 2000, miniature steatite 
All parts included are stand- 
ard stock items and may be 
ordered separately from your 


CRL distributor. 
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ELECTRONIC DESIGN, MANUFACTURE AND SERVICE 


CAPACITORS— closer tolerances, more values to choose from 


BC Tubular 


: BC Discs 
Ideal for use in by-pass, audio ; 
coupling applications and gen- Ultra-compact — designed spe- 
eral circuit use. Available from cifically to solve high-capacity, 
1 mmf to 10,000 mmf. Centra- low-inductance, and small space 
lab’s own Ceramic-X body with- requirements 4 sizes: 4", 5", 
stands temperatures to 2200° F et %e", 5%”. Available in single 
makes capacitor impervious } q non-shielded dual and shielded 
— aps cual a 
to moisture and low power dual types. = 20% and CMV. 


factor. Keep plenty on hand. 


HI-VO-KAPS" 


TC Tubuler Fastest for servicing, safest 
high-voltage capacitor avail 

Temperature compensating tu- % able. Centralab’s TV Hi-Vo 
bulars, type TCZ show no ca- Kaps are the standard for the 
pacitance change over wide TV industry, including UHF 
range of temperatures. Type Capacitance 500 mmf; 10 KV, 
TCN have special ceramic body P 20 KV and 30 KV dc. Will 
to vary capacitance negatively se withstand continuous overload 
to temperature changes. Comply ‘ up to twice rated working 
to preferred values as set up . voltage. Small diameter 1” to 
by. RTMA and JAN-C-20A. 1.4” maximum, 7 terminal 
combinations, (Also available 

in attachable terminal style) 


Stand-Off and Button-Style Transmitting and High Voltage Feed-Thru (FT) 
Type Si Tubular Stand-Off (50 to 2500 Ideal for equipment requiring close-held and Miniature Feed-Thru (MFT) 
mmf) by-passes r.f. to ground in many oscillator frequencies and prime or se Designed for single-hole mounting with 
HF, UHF and VHF circuits. Type S2 ondary standards. Extremely low power ground to chassis or shield. Type FT 
(5,000 to 10,000mmf ). One end threaded factor and stable retrace characteristics (500 to 2300 mmf) has .050” hooked 
for panel mounting Eleven terminal styles. Capacitance: 3 to terminals for easy soldering. Bushing 
Button-style “Zippers"(t) — a long-life 1000 mmf; 5 KV to 40 KV d-c. For high- mounted. Type MFT (50 to 1000 mmf) 
replacement for old-style mica “Buttons.” frequency, high-voltage uses, eyelet-mounted. Smallest available in the 
Available in 5 different types. Used for widest capacitance range. Both types volt 
by-passing in low-power, high-frequency age-rated 500 v d-c. 
applications 


Ceramic and Steatite Trimmers 
Four types designed for greater stability to shock or vibration. Smaller 


lighter, easier to mount in any position 


Type 827 Molded Ceramic Trimmer Type 822 Ceramic Trimmer 
Miniature Size Four capacity ranges Medium weight steatite base, Five capa 
2.5 to 50 mmf max, ity ranges: 1.5 to 50 mmf max, iJa 

Type CVi1). 


Type 823 Ceramic Trimmer Type 829 Tubular Ceramic Trimmer 
Medium-heavy steatite base. Eight capac Special for TV and VHF applicat 
5S to 125 mmf max, (Jan Body only .215” dia. Lock-nut a 
Type CVi2). Five capacity ranges: .5 to 10 mmit 


ity ranges 
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PRINTED ELECTRONIC CIRCUITS — pioneered by Centralab, 


more than 30,000,000 in use 


(Available singly or in kits) 
Small Plate Components 


Smallest standard PEC’s made by Centralab — excellent for miniature use, Mini- 


mum dimensions 17440" x $42” x 444". Capacitors 150 v d-c w. Resistors 15 watt. 


Plates available: single capacitors; dual capacitors; single resistors; dual resistors 


in combinations; resistor-capacitor in series; resistor-capacitor in parallel, 


“Filpec,” balanced diode load filtes has two capacitors and one resistor 


Triode Couplates 


Require only 4 soldered con- 
nections. Replace 5 components 
normally used in audio circuits 
Are complete midget assemblies 
of 3 capacitors and 2 
bonded to a dielectric ceramic 
plate. Available in four stand- 
ard values. Resistors—% watt; 


Capacitors i00 v d-c w 


resistors 


Pentode Couplates 


Require only 6 soldered con 
nections. Completely new inter 
Stage coupling circuits of 3 
capacitors and 3 resistors and 
a small 6-load ceramic base 
Compared with predecessors 
they actually reduce ‘ 
connections 50%. Only 1 

x 1344,” x ly “ys Three 

ard values availabl 


Vertical Integrators 


Over 7 million in use in verti 
cal integrator networks of TV 
sets produced by over 50 dif 
ferent set manufacturers. Two 
types available. Either type has 
external leads. Pack 
aged one per envelope, five en 
velopes per carton 


F j 
oniy tp 


AUDET® 


Extremely popular fos 
ture use. Furnish al 
all components gener 
in Output stage of a-« 
Provide 4 
and 3 resistors witl 
leads, Available in twe 
ard values 
capacitors 


receivers 


Resistors 
100 v d-« 


PENDET® 


Another Centralab “first” in Printed Elec- 
tronic Circuits. Consists of 


Ampec® Amplifiers 


Outgrowth of Centralab’s 
search in PEC development. Excellent for 
and 4 resistors in a single plate with only sub-miniature high gain audio use 
9 leads. Similar to the popular Audet speech amplifier 
Couples the diodetriode and pentode ordinary book 
tubes in output stage of a-c, d-c sets 1514” x Igo". Capacitors, 100 v d-c w 
Available in two standard values 16 watt 


5 capacitors 


5-Stage 


” 


Re sistors 


constant re- 


smaller than cover of 
matches. Size Loo x 


Special Plates 


Many popular, non-standard plates used 
by radio and TV manufacturers are fur 
nished as “special replacements” for 
servicing. 


electrical and physical properties 


STEATITE CERAMIC INSULATORS 


— 57 stock types packaged 


(5) FINE CERAMICS — engineered to give you excellent 


Standard line includes: spreaders strain insulators; 
feed-through insulators; fish spine beads; through-panel bushings. All items are 
grade L-5 steatite, approved without limitation for Army and Navy use. Centralab 
Steatite Ceramic is to the ceramic field what “Lenox” china is to the fine china field. 
JAN-TYPE CERAMIC STANDOFFS — 
Complete line as per JAN-1-8 and JAN-1-10 in stock for immediate delivery 
styles, 79 JAN-types available in quantities. Bulletin 
. send for your free copy 


standoff or pillar insulators; 


Five 
i2-181A has complete data 

You can buy all these Centralab “safest for guaranteed servicing” components from 
your authorized CRL distributor. See him often for all your industrial electronics, 
TV and radio servicing needs. In the nake sure you have a copy of 
Catalog No. 28, containing newest revised data on hundreds of available combina- 
tions, Ask your distributor for your copy, or write direct. 


meantime 


R 
A division of Globe-Union Inc. 
910-L EAST KEEFE AVENUE, MILWAUKEE 1, WISCONSIN 
in Canada, 804 Mt. Pleasant Road, Toronto 12, Ontarie 
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Equipped with the WORLD'S A BAKE OVEN 
LARGEST SETTLING aN. _ as Big as They Come... 
‘ — - 


And the WORLD'S LARGEST to make the WORLD'S Finest. 
EXHAUST MACHINE... TELEVISION PICTURE TUBES... 


eT sep TUBES 


Pan ghe way to make large screen (21”, 24” and 
eis Saba ceerraes 


RAYTHEON MANUFACTURING COMPANY 


RAYTHEON MAKES ALL THESE: 
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m glad 


Here's how I solved a problem that bothered me . . . and may be bothering you. 


Many of my favorite recordings happen to be 78's. They mean as much to me as any of my 
newer LP's or 43 8. Changing pickups was often a real nuisance—and yet I] wasn't willing to 


give up the superior quality of my two Pickering cartridges. 
Last fall my dealer offered a suggestion. “Wait a little longer,” he said. “You'll be glad you did.” 


He was right. | now have Pickering's new turn-over cartridge. A simple flip of the handy 
lever and I'm ready to play any favorite that fits my mood—whether it’s standard or microgroove. 


More than that, I'd swear my recordings sound better than ever. 


Sin glad J wasted . ee but vou onl have to. 


Ask your dealer to show you this convenient new turn-over cartridge. Have him demonstrate it. 
See if you, too, don't hear the differencel 


PICKE RING and company incorporated « Oceanside, L.I., New York 


PICKERING PROFESSIONAL AUDIO COMPONENTS 


6¢ / 2 7 39 
‘Go bose who can\hearlbe dffernce 


...Demonstrated and sold by Leading Radio Parts Distributors everywhere. 
For the one neorest you and for detailed literature, write Dept. C-3 1\I i \] lf | | | 
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MY GRADUATES 


“ll always be 
grateful to your 
“training which 

tL. helped me get my 
—s present fine posi- 

. A tion as Assistant 
‘arts Manager.’ 
—Norman Weston 


yOU, 0 


L. C. Lane, 


ARE EAR 
"Thanks to your 
ining, | 
< 


B.S., M.A, 
President: Radio-Television Training Association 
Executive Director: Pierce School of Radio & 


Television 


any size up to 21-inch. 


Transmitter, 
supplied including all tubes! 


>MORE MONEY AND A CAREER & 


a WAITING FOR YOU WERE! 


EXPERT FM-TV TECHNICIAN 
TRAINING ! SAVE VALUABLE TIME! 
My echnician Course can 
save you pide = of training if you 
have previous Ar Forces or 
civilian radio experience! Train at 
home with kits of parts, gue equi 
ment to build BIG SCREEN 
RECEIVER, and FREE FCC Coach- 
ing Course! ALL FURNISHED AT 
NO EXTRA COST! 


NOUGH EQUIPMENT TO SET UP YOUR HOME LABORATORY'!F® part © yews 
training, 1 give you ALL the above 
prepare for a BETTER PAY TV job. 
GIANT SCREEN TV RECEIVER complete with big picture tube, takes 
. also a Super-Het Radio Receiver, RF Signal 
Generator, Combination Volemeter- Ammeter, Ohmmeter, C-W Telep 
Public Address: System, AC-DC Power Supply. Everyching 


quonem you and more to 


oe pial — EARNINGS! F.48 
Start you can 
ron ae ey, while. learning 
repairing O- sets ri 
and neighbors. Many of my veadoans 
earn mor to $25 a week... pay their 
entire training from spare cine earn- 
ings... start their own profimble 
service business. Act now! 
OPTIONAL: TWO WEEKS TRAINING 
IN NEW YORK CITY AT NO EXTRA 


ou get two weeks, 50 hours, 
re intensive Laboratory work on 
modern electronic equipment at our 
associated school in New York City 


0, CAN MAKE BIG p 


need 
ou build and keep a professional 


hone 


° and installing radio 
aad TV sets — 

anks to your 

tr Ba in Polansky 


PAY | 


CIVILIANS! VETERANS! PREPARE FOR A BRIGHTER 
FUTURE AS A TRAINED TV TECHNICIAN! pa 


bs in are opening up in ony state a 
ape sallaay'ys oa te OF Ou too can take you 
piece in America's booming PL bh | yo 


lectronics industries . . . en ¢ success and hap- 
piness r always wanted Re AY your present job 


—Pierce School of Radio and Tele- 
vision. And I give ~ | this AT 
NO EXTRA CO wh ~~" 
after you finish your home 
training in the Radio-FM-TV Tech. 
nician course and FM-TV Techni- 
cian rse. 


While I prepare you at home for a life-time career 
as a trained TV Technician. You ° be 
with the actual parts and equipment I send you . 


the same successful 
methods that have 7 LEARN ALL ABOUT 
he COLOR TV.1I give you the 


hundreds of 
men——many with 0 Ff jacese principles and ; 
practical training in TV 
OLOR! 


FREE FCC Ltt Ao ut Im- 
portant for BS re- 


quiring FCC iad You this 
training AT HOME and AT NO 
EXTRA COST Top TV jobs go to 
FCC licensed te technicians. 


move than grammar 
school training—mas- 
ter television! 


NEW! PRACTICAL TV CAMERAMAN .& STUDIO COURSE! Pi. 


previous radio and TV training) | train you at home for a big pay job 
as the man behind the TV camera. Work with TV stars in TV studios or 
“on location” at remote pick-ups! A special one-week course of practica! 
work on TV studio equipment at Pierce School of Radio & TV, our asso- 
ciate resident school in New York City, is offered upon your graduation. 


MAIL COUPON FOR 4 FREE AIDS! ** 


NO OBLIGATION WHATSOEVER! 


VETERANS! 


My schools fully approved to train veterans under new 
G.!. Bill! If discharged after June 27, 1950 — CHECK 
COUPON! RESIDENT TRAINING in 
New York City at Pierce School of Radio and Television 


NO SALESMAN WILL CALL! 


= Dept. 12-A 
Mr. Leonard C. Lane, President ” 
RADIO-TELEVISION TRAINING ASSOCIATION 
52 East 19th Street, New York 3, N. Y. 
Dear Mr Lane Mail me your NEW FREE BOOK, FREE 
SAMPLE LESSON, and FREE aids that will show me how I 
can make BIG MONEY IN TELEVISION. I understand I am 
under no obligation and no salesman will call 

(PLEASE PRINT PLAINLY) 
Also approved for 


NAME 


. qualifies you for full subsistence allowance up to $160 meen 


Ciry ZONE STATE... 

| AM INTERESTED IN 

C) Radio-FM-TV Technician 
Course 

é [] FM-TV Technician Course 


Training under 
[1 TV Cameraman & Studio NEW G.I. te 
oa 


LETeRAanst 
Check here for 


per month. Write for details. 


RADIO-TELEVISION TRAINING ASSOCIATION 
52 EAST 19th STREET, NEW YORK 3, WN. Y. 
Licensed by the State of New York Approved by the VA 
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Atow Aileit tt The night 


Watching the serenity of Christmas skies, we 


are conscious of deep silence. Yet the stars are talk- 
ing to us all the while—talking in radio waves 
that are full of meaning to scientists probing the 


depths of space. 


‘The important discovery that some stars produce 
radio waves was made by a Bell Laboratories scien- 
tist while exploring atmospheric disturbances which 


might interfere with transoceanic telephone service. 


His discovery marked the birth of the fast- 
growing science of radio astronomy. It 1s telling 
us of mysterious lightless stars that broadcast radio 
waves, and it promises new and exciting revelations 
about the vast regions of space concealed by clouds 


of cosmic dust 


r i) 


> ry \ 


s ; “e 
en ee 


Directional radio antenna used by Karl G. Jansky, in the discovery of 
stellar radio signals at the Holmdel, New Jersey, branch of Bell Tele- 
phone Laboratories. In 1932 he detected waves of 14.6 meters coming 
from the direction of Sagittarius in the Milky Way 


It is another example of how Bell ‘Tclephone 
Laboratories scientists make broad and important 
discoveries as they seek ways to make your telephone 
serve you better. 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE. 


26 
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THE JFD 


super-jet 


JFD’s JeT 2135S outperforms all other 
VHF antennas covering the chan- 
nel 2-13 spectrum. 

Rugged, completely pre-assembled, 
the design of the SUPER-JET COM- 
BINES THE BEST OF BOTH THE 
BALINE YAGI AND THE JeTENNA 
for unequaled deep fringe perform- 
ance and flat-high gain no-dip 
response. 

Narrow side lobes in the SUPER-JET 
provide highly directive UHF cov- 
erage equal in gain to stacked 
bowtie and reflector. An extra fea- 
ture at no extra cost 


Delivers single 10-element Yagi 
performance on each channel 


Write for Form 230. 


HERE ARE THE FACTS— 
COMPARE FOR YOURSELF, 
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d JFD MPG. co. 


$47 $ $47 $34 $ 


r PRICE 


Model JeT 213 + single - $20.75 list 
Model JeT 213S* + stacked - $42.50 list 


*Complete with stacking 
transformers. BROOKLYN 4, N. Y. 


Burton browne cdv 


IS YOUR 
BEST CHOICE 


5 reasons why VEEDX 


” 


2 MEW IMPROVED MODELS OF THE Famous VHF ANTENNAS 


VEE-D-X MIGHTY MATCH 


Finest Most Eificiont Cress-ever 
Motwork Filters Ever Pertected 


VEE-DX tra Special 


NEW MM-40 —(Yel- 

low case) (For com: 

bining seporote UHF 

¢ eer and VHF antennas to 
“Ae a single transmission 
— line.) New, more ef- 
ficient patented® 

printed circuit. 

Amazingly low in- 

sertion loss. New 

» type terminals. New 
moisture-resistont 


. A populer 
yogi. Eosy-to-install. 


the one 

ond only 

gll-channel 
yogi 


antennas. Also 


Dual 
jr. model 
see © 


cose. 


MM-40A 


Model SP 


— The ideal single 
line termination filter 
for use at set or con: 
verter having sePpo- 
rote terminals for 
UHF and VHF. Pat- 
ented* printed cir- \ Think of it — all the desir- 
cvit. able features of a yagi — 
yet with all-channel per- 
in a single, 


HIGH GAIN 
FRONT-TO-BACK 
DIRECTIVITY 


0-x tye Re fomovs VEE 
with original VEE yogi 
ine 


el — 4 on 

low) “T”’ matched. The 

>» .* hi-low sections are phas- 
! ed together with a new 

isolation filter MM - 25. 


NEW MM-25 (green case) — 
Permits the vse of a single 
transmission line between sepo- 
rate high and low channel VHF 
ennas. New improved - 
ted circuit. 

sertion loss. 

New moisture- 


channel power— 
tivity—and for eliminating iJ od 10-element yo 
interference from unwont- tea Motch end on . 
ed stations. A honey for " 

use with VEE-D-X Rotator. 


aE, : i 


2” ” 


ME Avoiloble ol! 
54 series ond 
‘ cuttings, cover 


VHF channel 


UNIVERSAL LIGHTNING ARRESTER J 
For UHF — VHF AM — FM ; NEW VEE-D-X 


Tokes ‘oll popular tronsmissien lines A 
flat tubular oval round open wire ANTENNA 
ROTATOR 


MODEL ULA is the fines 


lightning 
se@- 


Acclaimed the finest 


pletely 
liqhtning arresters ° each t sign construction 3nd per 
formance Clean-cut n-line 


transmission line 


styling. Fast and easy to 'n 
] 


stall Beautifully styled Con- 
with 


rester takes en 


clean-cut, 1" xpensive 
and employs me wily devel- trol Console operates 
oped printed circurts convenient downward pres- 
yre. Choice sf two colors 


literally obsoletes all o 


lightning arresters 


a Pode ELECTRONICS INC. 


R 
OCKVILLE, CONNECTICUT N-12 


copies of your new complete antenna booklet 


Oo « 
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For opportunities 


OpporTUNITIES FOR GOOD-PAY JOBS 
in Television are within your reach when 
you study TV Servicing by the RCA Insti- 
tutes Home Study Method. Or perhaps 
you would like to start a TV Service busi- 
ness of your own. 

If you are not satisfied with the way 
your future now stacks up, see how easily 


Good-pay jobs. A business of your own. 


within your reach 


_ See what the RCA 


Servicing Course 
offers you 


you can change the course of your career. 
RCA Institutes Home Study Course in 
TV Servicing is helping thousands of other 
people to better jobs. It can help you. 
Right now thousands of opportunities are 
going begging. There is a critical shortage 
of trained TV servicemen. This is your 
big opportunity. 


Easy-to-understand, 
illustrated lessons 


“ad 
_ ; The entire course is di- 
vided into ten units of 
several individual les- 
sons. You study them at 
o home in your spare time. 


Lesson-by-lesson you learn 
he theory and step-by-step procedures of 
installing TV antennas, of servicing and 
rouble-shooting TV receivers. Hundreds of 
ictures and diagrams help you understand 
he how-it-works information and the how 
0-do-it techniques. You will be amazed how 
asily you absorb the knowledge of each les- 
on, how quickly you train yourself to become 
An experienced technician, 


Experienced engineers and 
faculty prepared the course, 
»» grade your lessons 


The RCA 


course was written and 


Institutes 


planned by instructors 


et with years of specialized 
experience in training men by home-study 
and resident-school methods. The course 
embodies RCA’s background of television 
experience plus knowledge gained in training 
several thousand technicians. A study of 
the course parallels an apprentice’s training. 
Your lessons are carefully examined and 
accurately graded by friendly teachers who 
are interested in helping you to succeed, 


nology 


RCA Institutes conducts a resident school in New 
York City offering day and evening courses in 
Radio and TV Servicing, Radio Code and Radio 
Operating, Radio Broadcasting, Advanced Tech- 
Write for free catalog on resident courses 


R) 


RCA INSTITUTES, INC. 


& SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET NEW YORK 14, N.Y. 


Name —— 


Address 


City 


SEND FOR FREE BOOKLET 
today. Cet complete information on the RCA INSTITUTES 
Home Study Course in Television Servicing. Booklet gives 
you a general outline of the course by units. See how this 
practical home study course trains you quickly, easily. 

Mail coupon in envelope or paste on postal card 


MAIL COUPON NOW! 


RCA INSTITUTES, INC., Home Study Dept. RN1253 
350 West Fourth Street, New York 14, N.Y. 


One of the leading and oldest 
Radio-Television 
training schools 


Founded in 1909, RCA 
Institutes, Inc. has been 
in continuous operation 
for the past 44 years. Its 
wide experience and extensive educational 
facilities give students, just like you, unsur- 
passed technical training in the highly special- 
ized field of radio-television-electronics. 


RCA Institutes is licensed by the University 
of the State of New York . an affiliate 
member of the American Society for Engi- 
neering Education . . . approved by the Vet- 
erans Administration . .. approved by leading 


Radio-Television Service Organizations, 


It costs so little 
to gain so much 


RCA Institutes makes it easy for you to take 
advantage of the big opportunities in TV 
Servicing. The cost of the TV Servicing Home 
Study Course has been cut to a minimum, 
You pay for the course on a pay-as-you- 
learn unit lesson basis. No other home study 
course in TV Servicing offers so much for so 


little cost to you 


Mai! the coupon — 


Without obligation on my part, please send me copy of booklet “RCA InstrruTeg 


Home Study Course in 1 &LeVISION ServiciInG.” (No salesman will call.) 


(please print) 


Zone State 
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CHANNEL MASTER 


inlragetces a 


~ hasically new type 
of VHF antenna 


BOM PION’ 


phe highest gain 
a 5) all-channel VHF antenna 
ee: at developed ! 


Ra ih ) 
MAG the unique new ~ =f ol 


RIPLE-POWERED DIPOLE 


” is a new antenna system in 

tow Band folded dipole also 

is three folded dipoles tied 

\ it Silas en the High Bond. This 
4 , the secret of 
Hance on all 12 VHF 


ro) ) the CHAMPION ss 


the most sensitive all-channel 
VHF antenna ever designed! 


Stacked CHAMPION provides: 
11-13 D B High Band gain 


612-712 D B Low Band gain 


\\ 


\ 


\ 


AAYK\ A 


~\'s* 


Here is a totally NEW kind of antenna, com- 
pletely different — in principal and performance 
— from any VHF antenna you've ever seen! Since 
the lifting of the TV freeze means a gradual dis- 
appearance of the single-channel VHF area, the 
VHF antenna of the future will be a multi-channel 
antenna. Prepare now for outstanding reception 
| on all VHF channels — present and future — with 
Channel Master’s super-sensitive CHAMPION! Out- 
performs every all-channel VHF antenna made 
| today — and many Yagis, too! 
| 

| 


ANN 


& 
— 


(\\ 


VA\V\\) 


ee 


ee 


COMPARE these features with 
the antenna you are now using: 


Folded dipoles throughout — give close to 


300 ohms impedance across the entire OUT-PERFORMS: 


Screen-type reflector provides high uni- 
form gain on every channel, 2 through 13. this... this ...jor this... 


Not frequency sensitive — this reflector 
provides more than twice as much extra 
gain as straight bar reflectors. 


this... 


Phase-correcting harness is built-in and 
fully assembled; the only wiring you do 
is to attach the lead-in. 


All-aluminum construction . . . lightweight, The 2-Bay CHAMPION actually 
durable, non-corrosive. gives you the performance of: 
1 © Separate 5-element bse 9 iy agg 
Yagis for low Y 
| MARVEL OF todd be 
assembles faster than a of Sesser mat 
‘ | | . 7 * oe * tam 
W | 5-element yagi! : =I 5 ee aes 
| Collapsed “Pop-Up” screen = = ja 
| opens instantly — no loose rods, —_—- & 
' elements or hardware. “Tri-Pole” a : Wis te 
i Single assembly features avtomatic _— 
i Bay Spring Lock Action — all he 
} snap permanently into place ee 
} } hardware. ae ee 
i i v Si = — 
4 Ws @ CHAMPION inany creat 
I-bay—local areas 
2-bay—secondary an 
Copyright. 1968, 
; nee : at aie? oe 
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x Chyubdl of superior speaker- pertoraa 


RCA Speakers —quality engineered for have made RCA the accepted name for 


superior performance—are now clearly high-quality products. 

identified by this distinctive gold label. It Look for the gold label—symbol of 
is your assurance that these speakers superior speaker performance —and be 
represent the superior technical “know- sure of using only genuine RCA Speakers 
how’ and manufacturing techniques that for your replacement needs. 


For complete information on RCA Speakers, see your RCA Distributor. 
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The future is in your hands! 


The signs are plain as to the future of the trained men in the electronics 


industry. It is a tremendous industry, and 


at the present time there are more 


jobs than there are trained men to fill them. But—when there’s a choice between 
a trained and untrained applicant, the trained man will get the job. Your 
biggest problem is to decide on—and begin the best possible training program. 


CREI Home Study. . . 
The Quick Way to Get There. 


Since 1927, CREI has given thousands 
of ambitious young men the technical 
knowledge that leads to more money and 
security. The time-tested CREI procedure 
can help you, too—if you really want to 
be helped. CREI lessons are prepared by 
experts in easy-to-understand form. There 
is a course of instruction geared to the 
field in which you want to specialize. You 
study at your convenience, at your rate of 
speed. Your CREI instructors guide you 
carefully through the material, and grade 
your written work personally (not by 
machine). 


Industry Recognizes 
CREI Training. 


CREI courses are prepared, and 
taught with an eye to the needs and de- 
mands of industry, so your CREI diploma 
can open many doors for you. Countless 
CREI graduates now enjoy important, 


good-paying positions with America’s 
most important companies. Many famous 
organizations have arranged CREI group 
training for their radio-electronics-tele- 
vision personnel. To name a few: All 
America Cables and Radio, Inc.; 
Canadian Aviation Electronics, Ltd.; 
Canadian Broadcasting Corporation; 
Columbia Broadcasting System ; Canadian 
Marconi Company; Hoffman Radio Cor- 
poration; Machlett Laboratories; Glenn 
L. Martin Company; Magnavox Com- 
pany; Pan American Airways, Atlantic 
Division; Radio Corporation of America, 
RCA Victor Division; Technical Ap- 
pliance Corporation; Trans-Canada Air 
Lines; United Air Lines. Their choice for 
training of their own personnel is a good 
cue for your choice of a school. 


Benefits Felt 
Right Away. 


Almost immediately, you feel the 
benefits of CREI training. Your em- 
ployer, when informed of your step to- 
ward advancement (only at your request), 
is certain to take new interest in you and 
in your future. What you learn in CREI 
Home Study can start helping you do a 
better job immediately. 


BM BROADCASTING 
DB TELEVISION 

BM MANUFACTURING 
B COMMUNICATIONS 
BM SERVICING 


BM AERONAUTICAL 
ELECTRONICS 


CREI also offers 
Resident Instruction 


at the same high technical level— 
day or night, in Washington, D. C. New 
classes start once a month. If this instruc- 
tion meets your requirements, check the 
coupon for Residence School catalog. 


INFORMATION FOR VETERANS 
If you were discharged after June 27, 1950— let the 
new G.I. Bill of Rights help you obtain resident 
instruction. Check the coupon for full informauon, 


Get this fact-packed booklet 
today. It’s free. 


Called “Your Future in the New 
World of Electronics,” this free illustrated 
booklet gives you the latest picture of tne 
growth and future of the gigantic elec- 
tronics world. It includes a complete out- 
line of the courses CREI offers (except 
Television and FM Servicing) together with 
all the facts you need to judge and com- 
pare. Take 2 minutes to send for this book- 
let right now. We'll promptly send your 
copy. The rest — your 
future—is up to you. 


MAIL COUPON TODAY 


CAPITOL RADIO ENGINEERING INSTITUTE 


Dept. 1112, 3224 16th St, N.W., Weshinaten 10, D. C. 


CAPITOL RADIO 
ENGINEERING INSTITUTE 


An Accredited Technical Institute e Founded in 1927 


Send booklet “Your Future in the New World of Electronics 
CHECK TV, FM & Advanced AM Servicing 
FIELD OF J © Practical Radio Engineering 
GREATEST ) Broadcast Radio Engineering (AM, FM, TV) 
INTEREST Practical Television Engineering 


! 
I 
I 
Name ove oecce t 
! 
I 
I 


and course outline. 


Aeronautical Radio 
Engineering 


Street 


3224 16th Street, N.W. Washington 10, D.C. 


ae State 
Check—_) Residence School Veteran 
am mmm eee eee 
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ISADORE WABER is the new vice-presi- models . STEELMAN PHONOGRAPH 
dent in charge of sales for C-B-C Elec- AND RADIO COMPANY has recently 
tronics Co., Inc., of added space to permit it to treble its 
Philadelphia production of phonographs The fac 
Before assuming tory area now covers 50,000 square 
his new post, he was feet . GRIES REPRODUCER CORP. 
advertising and has moved to new and expanded quar 
sales promotion : ters at 125 Beechwood Avenue, New 
manager for Radio ’ Rochelle, N. Y. . SYNTRONIC IN- 
Electric Service Co STRUMENTS, INC. of Addison, Ill. has 
of Philadelphia recently doubled its production space 
Prior to three years with the addition of a new wing. The 
of war service, he was a merchandiser space is being used for the manufac 
for a drug chain ture of TV yokes and other of the com 
In his new post he will have charge pany’s components . . MOTOROLA 
of the company’s sales and advertising INC. is constructing two new plants on 
program North Cicero Avenue near North Ave 
> nue in Chicago to house its manufac 
turing and parts and service depart 
PIONEER ELECTRONICS CORP. has ments. The twin one-story plants will 
opened a new plant in West Los An- provide 150,000 square feet of space 
geles which will provide 30,000 square 
feet of manufacturing space The 
company plans to turn out 1000 picture 
tubes a day from the new facility 
HAMMARLUND MANUFACTURING Com. ©! Mayiheon Manu 
PANY, INC. of New York has opened a [@°™iNg Company 
Chicago office to handle midwest sales has been elected 
and servicing. Ray Ramon will be in President of Magne 
charge of the new office at 605 N. Mich cord, Ine He suc- 


ening 


The Radio Craftsmen, inc., 4401 N. Ravenswood Ave., Chicago 40, 


high fidelity sattsmen 
means distinctly better list 


* * . 


WILLIAM L. DUNN, former vice-presi 


dent of the television and radio division 


igan Avenue... ALCO ELectron- Coeds Glenn D 
ICS MFG. CO. has moved to 3 Wolcott toberts who is re- 


System and its eye-catching, sales-building window display. An unbeatable combination of Crafts- 


Avenue in Lawrence, Mass The uring. 


RCA VICTOR DIVISION has acquired a Mr. Dunn had z 


been associatec 
new, modern warehouse in Dallas ith t} R a ed t ; 
‘ with 1¢ rytheon reanizatio an 
rexas to improve and speed its service “ oe CE - : 


its subsidiary, Belmont Radio Corpora 
tion, for 21 years. He joined Belmont 
in 1933 as chief engineer and wa 


to distributors of electron tubes, com 
ponents, and radio batteries. The new 
warehouse is at 130 Express St. in Dal " 
tae AUDIOTRONICS SUPPLY COM- named general manager of the special 
PANY has moved to 1834 N. Claiborne products division in 1940 He was 
Street in New Orleans CHESTER elected vice-president in 1945 when 
CABLE CORPORATION has completed a Belmont became a subsidiary of Ray 


. . . theon 
new wing at its Chester, N. Y. plant 
. > 1S é } I » S. SS ‘ty 
which wil provide an additional 25 He is a member of the IRE, Soci 


‘ y $ of Military Engineers, Merchants and 
100 square feet of production spac MI ' ‘hal rhe E oat 
WILCOX-GAY CORPORATION has ™@nufacturers Club, The Executive 
Club of Chicage nd The Navy Lea 
constructed two one story additions to . 
its Charlotte, Michigan plants which But 
add 25,000 square feet of manufactur 
ing floor space to its Charlotte facili AUDIO DEVICES, INC. has acquired the 
ties HOFFMAN RADIO CORPORA-§ assets and goodwill of ADVANCE RE- 
TION of Los Angeles has opened a new CORDING PRODUCTS CO., Long Island 
plant in Kansas City which will be City manufacturer of recording di 
devoted primarily to the production of blanks for radio stations, recording 
radio receivers. The firm discontinued studios, and record producers 
radio production three years ago but Two of the largest divisions of AERO- 
will resume after January Ist VOX CORPORATION have been merged 
CAL-TRONICS CORPORATION has in combining the WILKOR resistor man 
moved to a new plant at 11307 Hindry ufacturing operation with the ceramic 
Ave. in Los Angeles. The building con condenser operation of the “HI-Q”" 
tains 20,000 square feet of floor space division. The combined operations will 
and the company’s entire operation be known as the “HI-Q" Division 
will be housed there... PRECISE GRAYBURNE CORPORATION, manufa 
DEVELOPMENT CORPORATION has ac turers of the “Vari-Loopstick” and 
quired additional space at 980 Long Ferri-Loopstick has changed its 
Beach Road in Oceanside, L. I. to han ‘corporate name to RAYBURNE CORPO. 
dle the increased production of its RATION in order to avoid confusion 
line of test equipment kits and wired with a company of similar name in the 
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Frequency reponse: 


low cost 
15-20,000 cps, less than 1% distortion. 


tures chrome face plate, ducl-sapphire vari- 


5. C30 Three-speed Record Player fea- 
able-reluctance pickup. Specially designed. 


developed Automatic Frequency Control. High 
4. C400 Amplifier offers exceptional per- 


sensitivity for fringe areas 
formance at 


oll 


12” woofer and 


Small note cards 
horn tweeter, self-contained crossover network 


(available for 


products) on counter shelf or window 


3. C10 FM-AM Tuner features Craftsmen 


1. Six-piece window display in color, 
2.€20 Coaxial Speaker, specially designed 


die-cut for attention valve 
can be used individually 
to Craftsmen specifications 


the Moderne 

Mode! UR-312 Avalladie in Cherry 
Mahogany, Blond Mahogany, 

or Limed Oak 

User Net: $ 64.50 

Biond and Limed Oak—10% extra 


10K aie 
LISTEN oth rprodcon. 


the Provincial 
Model UR-310 
In Maple 


¢ 
or Fruitwood. 
Kd, User Net: $ 64.50 
by UNIVERSITY 


Now you can have good “looking” with good listening! Each University 
MUSICORNER design is authentic in every detail, and reflects the traditions 
of the old masters of fine furniture. All genuine woods—hand rubbed! 
Designed to flatter the decor with stylings that smartly blend with any 
existing interior. 


University Musicorner gives you wide angle coverage, clarity and brilliance 
with its full front radiation. High power handling ability and distortion 
control, with an internal and extended horn. And, boosted low frequency 
response with high efficiency, from its unique integral bass reflex system. 


the Traditional 

wthever «= THE HEART OF THE J/ugeconmer 

Cordovan Mahogany 

User Net: $ 64.50 Model 6201, 12” coaxial speaker system. A TRUE 
coaxial dual range system, with woofer, and driver 
type tweeter, built-in crossover network, and ‘‘balance”’ 
control. Finest to be had! User Net: $ 45.00 


The exclusive University Diffusicone-12 speaker is 
acclaimed by experts everywhere! Here, in the economy 
of one speaker you get dual-horn loading, radial pro- 
jection, and diffraction—to give unsurpassed fidelity, 
range, and uniform sound distribution. User Net:$ 27.00 


Model 6200, 12” extended range speaker. Gives highly 
efficient full-bodied response throughout the operating 
spectrum. User Net: $ 21.00 


FREE BOOKLET! UY ’ 
describing these LOUDSPEAKERS, INC. 


wonderful enciesures in 
greater detail. 


AVENUE « WHITE PLAINS. WN y 


electrical distribution field. No 
changes in personnel or policies will be 
made ... ACE ENGINEERING & MA- 
CHINE CO., INC. and RFI SHIELDED EN- 
CLOSURES CORP. both of Philadelphia 
have amalgamated to provide im- 
proved service to their customers ... 
SOUTHEASTERN SALES CO. of East 
Point, Georgia has changed its name 
to PAUL HAYDEN ASSOCIATES... 
NATIONAL SALES CO., 808 Raynor 


| Ave., Joliet, Ill. has been established 


by Lee Williams to handle the sale and 
distribution of electrical and electronic 
components ...T. R. Slocum, Jr., 
formerly with the engineering divi- 
sions of CONSOLIDATED VULTEE AIR- 
CRAFT CORP., heads the newly-formed 
CONTINENTAL ELECTRONICS CORPO. 
RATION. The new firm will engage in 
the design and manufacture of elec- 
tronic equipment. 

” ” 7” 
HARRY SCHECTER has been named 
vice-president in charge of sales for 
CBS-Columbia, Inc., 
the television §re- 
ceiver manufactur- 
ing subsidiary of 
CBS. 

He has been gen- 
eral manager of 
CBS-Columbia Dis- 
tributors Inc., the 
New York factory 
distributing branch. A veteran of 23 
years in the radio industry, Mr. Schec- 
ter brings to his new post wide expe- 
rience in appliance sales, advertising, 
and merchandising at the retail, dis- 
tributor, and manufacturer levels. 

His successor in the distributing 
firm will be named shortly. 

> . > 
RETMA elected chairmen of the Radio- 
Television Industry Committee and 
the Electronics Industry Committee 
at its recent meet in New York 

Max F. Balcom, past president and a 
director of the association, was elected 
chairman of the Radio-Television In- 
dustry Committee, while Director F 
R. Lack was elected chairman of the 
Electronics Industry Committee 
Board Chairman Robert C. Sprague, 
who has been acting chairman of the 
RTIC, asked to be relieved of his 
duties so that he could maintain his 
impartiality between the two commit- 
tees as chairman of the board 

The board also authorized the em- 
ployment of a general manager and 
staff, if necessary, for the EIC. He 
will devote his full time to serving the 
interests of electronic manufacturers 
in RETMA. 

. > ~ 

DAHL W. MACK, newly-elected presi- 
dent of the National Electronic Dis- 
tributors Association, has announced 
the formation of a permanent operat- 
ing committee to handle NEDA'’s re- 
gional field workshop seminars author- 
ized by the organization during its re- 
cent St. Louis convention. 

The committee, chairmanned by W. 
D. Jenkins of Radio Supply Co., Rich- 
mond, Va., includes: J. G. Prestwood, 

(Continued on page 174) 


RADIO & TELEVISION NEWS 


I'll Train YOU at Home in Your Spare Hours for Big 
Pay Job «Your Own Business » Exceptional Opportunity in 


RADIO-TELEVISION 


“9 ON New NO-OBLIGATION PLAN! 
/ Send You 


"“/(8BICG = rs You Have NO MONTHLY 
KITS —_—_ “a eee ee eee 


D * to sign... you pay for your training 
4 TELEV S = Si as you learn and earn... ENROLL NOW! 
EQUIP . Be Ready in Little as 10 MONTHS! 


you can get into Radio-Television, today's fastest growing 
opportunity held, in months instead of years! My com 
row package unit’ training plan prepares you to quality 
> Television Technician in as short a time as 10 months, 
ess! | offer you my training with no monthly 
sign—thus NO RISK and NO OBLIGATION for 
s finest, most modern and really practical training 
‘t HE Tele yn and all the most recent Sresomene. my 
cts you re yo handle any practical job in ve box 
Television industry. Start your own protuable Radio- Tel 
or accept a hne paying job. | have trained hundreds o 


payment 


Television techoicians—and | can train you regardless of lack of pee vious 
experience. Mail coupon and get all the tacts—FREE! 


VALUABLE EQUIPMENT INCLUDED WITH TRAINING 


Much of your Sprayberry Training is actual construction, demonstration and 
experimentation. You get priceless practical experience this way. You build 
the 6 whe Sprayberry Short Wave and Broadcast Training Radio Receiver, 
the Sprayberry Television set, multi-range test meter, signal generator, signal 
tracer, cathode ray oscilloscope and many other projects. All this equipment 
is yours to keep. You have practically everything you anced to set up your own 
profuable Radio-Television shop. All lessons and books | send you remain 


Approved for your own property 
Veterans Under _,| OUR 21st YEAR TRAINING MEN FOR RADIO-TELEVISION 
the G.I. Bill Earn Extra Money While You Learn 


All your Sprayberry Training is given IN YOUR OWN HOME during your 
free ume. Keep on with your present job and income while learning Radio- 
Television. With each Sprayberry “Package Training Unut”™ | include money- 
making plans and special “Business Builders” for spare time Radio- Tele 

vision service jobs. New Television stations opening everywhere open big 
money opportunity for men to install UHF antennas—! tell you how! If you 
expect to be in the Armed Forces later, there is no Setter preparation than 
Radio-Television. Mail coupon below get facts FREE. No salesman will call 


’ FREE TO YOU 3 BIG RADIO- 
TELEVISION BOOKS 


I invite you to get all the facts — 
5 | want you to have ALL the facts—without cou! 
Kush coupon for my three big Radio-Televisio 


ne yon books! “How to Make Money in Radio-Tels 
vision” PLUS my new ilustrated Televisio 
- Bulletin PLUS an actual sample Spray ‘ rry 

: 


Lesson—ALL FREE. No obligation and no 
salesman will call. Mail coupon NOW 


SPRAYBERRY ACADEMY OF RADIO 


111 NORTH CANAL STREET, DEPT. B-D 


CHICAGO 6, ILLINOIS 
Ma Qrmavesnay ACADENY 0? Dept. 25-0 


ae a te 


hina id i a 
Oday: ee, ae 


NO OBLIGATION 
: No Salesman ROOM. cb'c.o 2 4tbe' Sehes os wu cee epeuat tobeete ohare 
eady in Radiow seek a short inten- At. 
IF YOU ARE sive 100: 4 TELEVISION ‘Training with Will Call oat 
FULL EQUIPMENT INCLU are invite Pore tr vente teens gees LOMB on eeereee 
EXPERIENCED IN RADIO Experienced? 


to check and mail the coupon at the right. 
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ll CPS to 30 Me 


... covered by two new RCA Companion Signal Generators for 
testing and trouble-shooting audio, AM, FM and TV equipment 


RCA WA-44A 


Audio Signal Generator 


Continuous sine-wave coverage from 
11 cps to 100 ke 
Suggested 
ON LY $8750 User Price 
‘’ 4 
Features new RCA-type oscillator having wide 
frequency range, and frequency stability of + 3% 
or better. Regulated power supply. Amplified age 
circuit insures an output uniform within = 1 db 
over entire frequency range. Total harmonic 
distortion, 2% or less. Has direct-reading scales. 
Can be used with high- or low- impedance circuits. 
Useful for all response measurements. Has sepa- 
rate line-frequency output for inter-modulation 


distortion measurements. Compact, weighs only 
10 lbs. Ac-operated. 


FA » 
CA WR-49A 
RF Signal Generator 
Continuous coverage on fundamentals 
from 85 Kc to 30 Mc 
ONLY $5950 uitrrice 
v 4 


Features built-in de blocking capac- 
itors. Places no dc load on circuit under 


test ... protects instrurnents when con- 
nected to B-plus circuits. Cathode- 
follower output stage isolates oscillator 
from effects of load reactance and re- 
sistance, thereby maintaining good out- 
put waveform, voltage regulation, and 
frequency stability of the oscillator. 


\¢ 4 
(BP) ravio corPoRATION of AMERICA 


HARRISON. HN. J. 


ey TEST EQUIPMENT 


Built-in 400-cycle oscillator for internal 
modulation. Modulation percentage 
continuously variable. Dial calibrations 
accurate to «1% on all six bands. Com- 
plete shielding of copper-plated cabinet 
and of cables for minimum leakage. 
Compact, weighsonly 8lbs. Ac-operated. 
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NEW WALSCO GOLD DIPOLE YAGI (wi 


No less than 24 kt. gold plating on the receiving dipole of 

this great, new, 10 element Yagi. Why gold? Because gold resists 
corrosion better than any other metal... and gold is an excellent 
conductor, Like theynost powerful radanantennas,'the | 
Walsco Gold Dipole Yagi guardntees permanent high gain in 
any locatign, under all weather conditions, It's custom-made for 
each location. The only Yagi that catries a 3 year unconditional 
guarantee! And it costs no more than conventional Yagis 


NEW WALSCO IMPERIAL CONICAL (v7: 


Here's the first radical improvement in Conicals. A new insulator 

which utilizes “barrier dises” and-2 inches of air space 

between the terminals prevents “shorts.” Soot deposits, dirt 

moisture, salt, etc., cannot affect the insulator. This great, new 

Conical will therefore maintain high gain performance 

under any and all weather conditions. Front-end hardware is 

stainless steel to prevent corrosion losses permanently 

Takes only 2 minutes to assemble because there's no loose 

hardware. Nothing compares to the Walsco Conical at any price 
..and it’s backed by the only 3 year unconditional guarantee ! 


Write for complete information 


WALSEU lebih MGs GURPU RATT 


3602 Crenshaw Boulevard, Los Angeles 16, California 


Color television is fast becoming a reality! Sets are expected 

to be available the first part of next year and stations are 
purchasing the necessary transmitting equipment. Initial costs, 
unfortunately, will be high but as improvements in design 

and production are achieved the price of color television will 
become within everyone's reach. 


The consumer is concerned with the problems presented by 
television in color. He has read reports on prices and 
availability; all have been conflicting. He knows, however, that 
his set will have to be replaced or converted. What he does 

not know is that if he has an ampHeNot INLINE’, there will be 
no extra expense in antenna or installation’ AMPHENOL engineers 
provided for color in the original design of the INLINE* 


Every dealer, distributor and installer will want to acquaint 
their customers with this reassuring information. The 

color television market is potentially tremendous. It certainly 
will prove of benefit if the consumer can be reassured on 

one part of the cost of conversion to color 


The fact that ampHenot INLINEs are able to receive color 
television so well reflects favorably upon the engineering ability 
of AMPHENOL. For in ordinary black and white television 

the same level-gain design has proved valuable. Set owners 
know, now, that their ampHenot INLINE® is providing 

them with the best black and white picture their sets can deliver 


*Reissuve U.S. Pat. No. 23,273 
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Antenna Electrical Requirements 
for COLOR TELEVISION 


Information now available on color television has 
made it clear that the receiving antenna must have 
these characteristics 


1 Antenna gain must be flat, no gain or loss 
greater than one db, within 1.5 mc below 
and 0.6 mc above the color sub-carrier* (a 
width of 2.1 me). 

2 Antenna gain must be held down across the 
FM frequencies. Rejection of FM signals is 
much more important in color than in black 
and white television. 


*Channel frequency widths are at present divided 
between the monochrome amplitude modulation pic- 
ture carrier and the frequency modulation sound car- 
rier. The addition of the color sub-carrier is made at 
3.58 mc above the monochrome carrier. 


The ampHENOL INLINE* fully meets the two con- 
ditions listed above. Besides being engineered to 
reject FM signals, from 88 mc to 108 me, the IN- 
LINE provides very level gain across all channels, 
particularly over the color sub-carrier. Typical of 
the INLINE’s performance on all channels is the 
gain chart} illustrated above for channel 3 

tMeasured in accordance with proposed RETMA standards 


AMERICAN PHENOLIC CORPORATION 


chicago 50, illinois 


ADVANCE! Raise your earning power-learn 


RADIO -TELEVISION - ELECTRONICS 
by SHOP-METHOD 
HOME TRAINING erty 


GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 


n There is a place for you in the great Radio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
—in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Schools Master 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 


i es See 


You also 
EARN WHILE YOU LEARN receive this 
Many National students pay for all or part of their train- Multitester 


ing with spare time earnings. We'll show you how you can 
do the same! Early in your training, you receive “Spare- 
time Work” Lessons which will enable you to earn extra 
money servicing neighbors’ and friends’ Radio and Tele- 
vision receivers, appliances, etc. 


~ Superheterodyne Receiver 


LEARN BY DOING 
; You receive and keep all the 
FREE! RADIO-TV BOOK modern equipment shown 


7] AND SAMPLE LESSON! above, including tubes and 
T.R.F. Receiver Send today for valuable, professional qual- 
National Schools’ new, ity Multitester. No extra 


Signal Generator Audio Oscillator 


iMustrated Book of Oppor- charges. 
tunity in Radio-Television- 


National Schools Training is All-Embracing this Electronics, and an actual 
National Schools prepares you for your choice of many ‘#Fse Semple ace No oo th 
job opportunities. Thousands of home, portable, and auto = m+ 1 ee ae b - 
radios are being sold daily—more than ever before. Tele. * "uN. i. tc an CS 
vision is sweeping the country, too. Co-axial cables are “"***°"'"9 answer by return 
now bringing Television to more cities, towns, and farms airmail. 
every day! National Schools’ complete training program APPROVED FOR 
qualifies you in all fields. Read this partial list of opportu- VETERANS Both 
nities for trained technicians: AND Resident end 
Business of Your Own « Broadcasting NON-VETERANS ent 
Radio Manufacturing, Sales, Service « Telecasting Check coupon below Home Study 
Television Manufacturing, Sales, Service Courses Offered! 


Laboratories: Installation, Maintenance of Electronic Equipment 
Electrolysis, Call Systems NATIONAL sc HOOLS 
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LTHOUGH a certain number of 
radio amateurs, both in this coun- 
try and abroad, are engaged in 
developing small television transmit- 
ters, such activities are beyond the 
scope, both financially and technically, 
of the average amateur. Moreover, the 
radiation of conventional video sig- 
nals, designated as a type A5 trans- 
mission, is restricted to the amateur 
bands above 420 mc. because of the 
large bandwidth required. Unfortu- 
nately, communication on these bands 
is usually limited to distances less 
than the optical horizon visible from 
the transmitter and thus may be only 
on the order of 50 to 100 miles 
A simple, inexpensive facsimile sys- 
tem for the transmission of photo- 
graphs could readily become popular 
and would make radio contacts a 
much more personal experience. Such 
transmissions, giving the same defini- 
tion as a television picture and requir- 
ing a bandwidth no wider than that 
used for telephony, could be made on 
amateur bands where facsimile or A4 
transmissions are permitted. Thus, 
still pictures could be transmitted on 
all amateur bands above 26.960 mc 
with the exception of the 10-meter 
band (28.0-29.7 mc.). In the 11-meter 
band communication distances of thou- 
sands of miles are possible with mod- 
est equipment 
This article describes an experimen- 
tal method for the relatively slow 
transmission of photographs utilizing 
a video bandwidth of approximately 
5 kilocycles. Both the transmitting 
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and receiving equipment are simple 
and within the financial 
reach of most amateurs, since the two 
major items required are: (a) an oscil- 
loscope, and; (b) a camera 

In transmitting a picture the sys- 
tem utilizes an ordinary oscilloscope 
as a flying-spot scanner and a photo- 
multiplier as a video pickup unit. To 
receive the picture, the oscilloscope is 
used to slowly reproduce the photo- 
graph line by line while the face of 


in design 


the tube 


Is 


being photographed A 


“Polaroid Land” camera may be used 
where rapid 
may be desired, but a much cheaper 
and simpler camera may be modified 
for the purpose 


processing of the film 


Conventional Methods 


Facsimile 


Fig. 2. 


transmission and recep- 


Simpler than television or 
conventional facsimile sets, 
this interesting project is 


within an amateur’s budget. 


leprror’'s Nore: Type A4 facsimile (ampli- 
tude modulated) ia permitted in all the 
amateur v.h.f. and u.h.f. banda including 
six meters, and also in the 1it-meter band 
(26.960-27.230 me.). There are at present 
very few specific rules governing amateur 
facsimile. However, the signal bandwidth 
should be no greater than that o/ a car 
rectly-operated phone transmitter and 
the general rules on purity of emission 
apply The station call sign muat be 
anamitted at least once every ten min 
utes as required by the general regula 
tions, both in acsimile and in ©€.w. oF 
phone on the same frequency used for the 
facsimile transmissions, This system will 
neet the requirements and may be ap- 
plied to any good-quality transmitter in 


the appropriate frequency range 


Essentials of conventional mechanical scanning and reproducing systems. 
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CAMERA 


Fig. 3. Block diagram of the simple ama- 
teur facsimile system. Units 1, 2, and 3 at 
the top are part of any amateur phone sta 
tion. The units of the sync and mixer sys- 
tem are fairly simple to build. Even inex 
pensive scopes should be satisfactory. 
tion is normally accomplished by 
means of electromechanical devices. 
The photograph or material to be 
transmitted is wrapped around a drum 
capable of rotation and the scanning 
head consists of an optical system 
which focuses a small spot of light 
on the picture as shown in Fig. 2A. 
As the drum rotates, the spot of light 
is made to travel at a much slower 
rate from one end of the drum to the 
other Light reflected from the sub- 
ject of the picture is detected by the 
phototube as shown 

Similar equipment is used for re- 
cording the facsimile 
and four methods are currently in use, 
namely; photographic, wet electrolyt- 
ic, dry electrolytic, and carbon paper 


transmissions 


processes 

Fig. 2B shows a sketch of the equip- 
ment for the photographic process and 
here it will be seen that an amplitude- 
modulated point light is 
made to scan a raster on a film on 
sensitized paper wrapped around a 
rotating drum. Synchronization of the 
transmitting and recording units is 
often accomplished by using driving 


source of 


Fig. 4. Block diagram of the author's experimental facsimile 
feeds the 
On-the-air tests have been 
deferred pending clarification of standards for this system. 


transmitting system. The r.f. 
directly. through coaxial cable. 


oscillator 


motors which are initially brought 
into accurate phase relationship with 
each other by means of a phasing 
signal before the picture is trans- 
mitted. Thereafter, during the trans- 
mission of the picture, reliance is 
placed upon the constant speed motors 
to maintain their phase relationship 
Other facsimile systems automatically 
start the recording drum at the be- 
ginning of each line scan 

In commercial facsimile practice 
both AM and FM systems are used. In 
the case of amplitude modulation, 
however, the signal frequency is used 
to first modulate an audio frequency 
and this, in turn, is used to modulate 
the transmitter 


Regulations 


3ecause facsimile transmissions are 
normally made by the methods de- 
scribed previously, the rules and reg- 
ulations laid down by the FCC relat- 
ing to such transmissions are, strictly 
speaking, only applicable to these 
methods. The bandwidth 
for facsimile transmissions is given in 
these rules and regulations as 


(KN/T + 2M) cps 


necessary 


where: 

K is an over-all numerical factor 
Which differs according to the emis- 
sion and depends upon the allowable 
signal distortion. This factor 
at 1.5. 

N/T is the maximum possible num- 
ber of black plus white elements to 
be transmitted per second, and 

M is the maximum modulation fre- 
quency expressed in cycles-per-second 

The total number of picture ele- 
ments (black and white) transmitted 
per second is given by the product of 
the following factors: (a) the circum- 
ference of the drum; (b) number of 
scanning lines made per unit length 
along the drum; and (c) the speed of 
rotation of the cylinder in revolutions- 
pel -second 

The system to be described does not 
use mechanical scanning or recording 
units Hence, these rules are not 
strictly applicable. However, the sys- 
tem fulfills the legal requirements for 
amateur facsimile as they stand, in 
regard to bandwidth, etc 

The first tests were made in the lab- 
oratory with “closed-circuit” 


is set 


models 


receiver 


Fig. 5. Block diagram of the receiving system. 
oscilloscope. and power supply were what happened to be avail- 
able; other. less expensive units may be substituted. Cheap 
box cameras, suitably modified. may be used for recording. 


which did not radiate a signal on the 
air. The test results were gratifying 
(see Fig. 10) and indicated that the 
system would be useful in actual com- 
munication. 

The laboratory “station” used a 
modulated low-power oscillator cou- 
pled by r.f. cable to a receiver to 
simulate actual transmission. The 
transmitting equipment may be used 
with any good, stable transmitter in 
one of the frequency ranges in which 
A4 facsimile is permitted. When col- 
found tests will be 
made over communications distances. 


Bandwidth and Speed 


If the bandwidth of a facsimile sys- 
tem is arbitrarily fixed at some rea- 
sonable value such as 5 kc., then to 
obtain pictures with the same resolu- 
tion as a television image (which is 
reproduced with a 4 mec. bandwidth 
in a time of 1/30th of a second), the 
total time for the transmission of a 
photograph would be approximately 
half a minute 

However, with sacrifice of resolu- 
tion, the time of transmission may be 
reduced. Similarly, if a wider band- 
width is to be employed, as is permis- 
sible on the higher frequency bands, 
then the speed of transmission may 
also be increased. 

In view of the fact that no stand- 
ards exist for this type of facsimile 
transmission, the equipment described 
utilizes a bandwidth of 5 ke. and was 
designed to give a picture with about 
the same definition as a television pic- 
ture 


laborators are 


Basic Equipment 


Every amateur telephone station pos- 


sesses a receiver (1), a modulator (2) 


and a transmitter (: shown in 
Fig. 3. To convert this into a facsimile 
transmitting station only a “syne and 
mixer unit” and an oscilloscope (to- 
gether with photomultiplier and cam- 
added 

Examination of Fig. 3 shows that 
the “syne and mixer unit” consists of 
four sub units (or namely 
a 30-second time-base generator (4); 
a line sync-pulse 
sync-pulse discriminator (6), and a 
mixer (7) 

Each of these stages 


) as 


era) need be 


stages) 


generatol (Si: a 


depending on 


The receiver, 


oumont 
ATHOOE fay 
OSCKLOGRAPH 
TYPE 2668 


30 SECOND }—® , creat 
TWEE BASE { Switch 
GENERATOR 


MOR SYM 
TE Rem aL 


CAL TMEGASE wavErORM 


RADIO & TELEVISION NEWS 


Fig. 6. The transmitting “station 


consisting of oscilloscope flying-spot scanner, photomultiplier pickup tube and associated 


circuits (see Fig. 9), transmitter and power supply. The little transmitter chassis also houses the 30-second time-base generator 


and 20-cps multivibrator. 


its design, takes one (or possibly two) 


tubes Hence, it is not a formidable 
unit to build, although it 
constructed so as to 
the high 
multiplier 

The 
(4) may be a conventional Miller-type 
circuit utilizing a pentode with a con- 
denser strapped between its plate and 
grid Shorting the “start 
causes the plate voltage to fall 
arly until “bottoming’ 

The syne-pulse generator (5) used 
only during transmission is a simple 
multivibrator 


should be 
accommodate 
voltage supply for the photo- 


30-second time-base generator 


switch 
line- 


occurs 


operating at 15 or 20 
cps and capable of easy 
tion to the 
function is 
chronizing 


synchroniza 
60-cps line frequency. Its 
twofold to provide syn- 
pulses to the oscilloscope 
when it is used as a flying-spot scan 
ner and to the mixer where they are 
mixed with the video signal for trans- 
mission 

The discriminator (6), 
used only during reception, is similar 
in design to that used in a conven- 
tional TV set Its purpose is to sep- 
arate the sync pulses from the video 
signals and to them on to the 
oscilloscope for synchronization 

The purpose of the mixer (7) is ap- 
parent from Fig. 3 and during trans- 
mission, mixes the video and line sync 
pulses for application to the modula- 
tor (2) 

The 
available 


sync-pulse 


pass 


oscilloscope (8) may be any 
instrument, but it should 
have the following features: (a) a 
cathode-ray tube with short-persist- 
ence phosphor; (b) a Z input terminal 
with d.c. restoration; (c) a linear 
time base capable of good and steady 
synchronization at low speeds, (d) a 
d.c, connection to one of the Y plates; 
and, (e) good uniform brightness and 
focusing across the face of the tube. 

The short-persistence phosphor on 
the face of the cathode-ray tube is re- 
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when the 
used as a flying-spot scanne1 
used by the author was a P11 
phor, but a P4 or a P5 
equally suitable. (Certain tubes with 
P4 phosphors such as the 5BP4 and 
SHP4 are available for about $5.00 on 
the surplus market.) 

Most oscilloscopes are provided with 
a Z input terminal but in any event 
an oscilloscope may be readily modi- 
fied to give this provision by connect 
ing a terminal via a large condense! 
to the grid (or cathode) The dc 
restoration should be provided by wit 
IN34) 
across the grid leak in such a manner 
that the grid cannot go negative with 
respect to the potential of the other 
end of the grid leak 


quired only oscilloscope is 
That 
phos 


should be 


ing a crystal diode (such as a 


Fig. 7. Scuematic of the receiver video 


a Du Mont-modified 


Commercially-built power supply at right may be replaced by any good 250-volt d.c. supply. 


Althor 
horizontal time bases capable of run- 
ning at 20 cps which are easily 
synchronized, an external one could 
readily be built to meet this require 
ment Because of the very low scan 
ning rate of the vertical time base, a 
d.c. connection to one of the Y plates 
is desirable If provided 
on the oscilloscope, a direct connec 
readily be 


‘th most oscilloscopes contain 


15 o1 


this is not 
tion can made to one of 
the Y 

it is gratifying to find that as the 
video signal is applied to either the 
cathode or grid, the frequency re- 
sponse of the Y amplifiers is unim- 
portant Hence, cheap oscilloscopes 
are entirely suitable for the purpose 

In his experiments, the author used 


“Polaroid Land” 


plates 


unit. for use with ordinary receiver. 
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Fig. 8. Schematic of the transmitter synchronization. mixer. and r.f. systems 


Fig. 9. Circuit of the photomultiplier pickup and associated power supply. 
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camera to record the transmissions 
because this instrument was readily 
available. However, it is planned to 
modify cheap box cameras so as to be 
suitable for recording purposes 

It is also interesting to note that if 
visual presentation of the video sig- 
nals is not immediately desirable, 
they may be recorded on tape to be 
applied to the oscilloscope later. How- 
ever, the recorder must have a good 
frequency response and must not in- 
troduce phase shifts 


Experimental Stations 


To test the system, two stations 
were simulated in the laboratory, a 
transmitting and a receiving station 
as shown in Fig. 1 and Fig. 6. The 
former station utilized an oscilloscope 
as a flying-spot scanner, a photomulti- 
plier pickup unit, a 30-second time 
base generator, a 20 cps sync-pulse 
generator, a mixer circuit and an r.f 
oscillator shown schematically in Fig 
8. The latter station, illustrated dia- 
grammatically in Fig. 5 and coupled 
to the former by r.f. transmission line 
consisted of a receiver, a sync-pulse 
separator, a 30-second time-base gen- 
erator, and an oscilloscope with re- 
cording camera. Copy was transmitted 
only in one direction because by so do 
ing not only was the necessity of du 
plicating certain parts of the equip 
ment eliminated, but because a one- 
Way transmission was sufficient to 
demonstrate the process. 

Because of his desire to test the 
performance of the system without 
undue delays, the author utilized 
whatever equipment happened to be 
on hand in a well-furnished labora- 
tory As a consequence expensive 
equipment was used where inexpen- 
sive components would have been just 
as usable 


Transmitter 


For the flying-spot scanner, a Du 
Mont cathode-ray oscillograph type 
248A was used with a photomultiplier 
mounted in a brass box attached by 
hinges to the front face of the oscil- 
loscope. Copy to be transmitted was 
applied directly to the face of the 
tube in the form of negatives or writ- 
ten on the tube face with china mark- 
ing pencils 

The oscilloscope utilized a SRP11 
tube and the time base was as linear 
as could be desired However. the 
trace was not of uniform brightness 
and tended to be dim at the begin- 
ning and end of the sweep. Because 
the oscilloscope normally utilized 
capacitive coupling to the Y plates, 
a d.c. connection was made directly 
to one of the Y plates in the 5RP11 
tube. 

The photomultiplier power supply 
shown schematically in Fig. 9 was 
designed for another purpose and it 
was used without modification except 
for the insertion of a load resistor of 
about 20,000 ohms in series with the 
last dynode. Under normal operating 
conditions, an average d.c. current of 

(Continued on page 128) 
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TV SERVICING 
IN THE HOME 


By 
RICHARD BLITZER 


Discussion of the advantages of TV 


servicing in the home using new 


completely portable test instruments. 


ERY often on a service call in a cus- 

tomer’s home, the radio-TV techni- 

cian finds himself wishing he could 
fix the set without having to carry the 
heavy chassis down several long flights 
of stairs. When the trouble isn't simply 
a tube, the usual procedure is to “pull 
the chassis” and carry it back to the 
lab 

The author, himself a TV 
technician, has asked many other ex- 
perienced technicians for their opin- 
ions on home servicing. Some said it 
would be inadvisable; others said they 
do as much servicing as they 
can in the customer's home 

In the main, the objections seem to 
boil down to the following 

1. Lack of working space and test 
equipment in the customer's hom« 


service 


possibly 


) 


2. Necessity for carrying many stock 
parts 

3. The nuisance of having the 
tomer (tor 


cuUus- 
his offspring) looking over 
shoulder, asking questions, and 
even getting in the way 

1. The possibility of damaging house- 
hold furnishings 

5. The difficulty of convincing the 
customer, who saw you repair the set, 
of the validity of your bill (especially 
when it is large) 


your 


6. The higher operating costs result- 
skilled 


outside service technicians who know 


ing from the need to employ 


as much as benchmen, and command 
higher salaries than the simple “tube 
changing” service mechanic 

As to the first obiection, most homes 
have a kitchen or dining room table 
Also 
equipment, 
take 


is now avail- 


enough for work 
portable test 
which the technician can easily 


along on all service calls 


large service 


compact 


able, and more and more test equip- 
ment manufacturers are 

multiple functions into thei: 
ual test instruments. The 


designing 
individ- 
carrying 
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» in the left hand of the technician 

, l, for example 
piece of test equipment that a service 
technician could need in the 
Such a test equipment set 


contains every 


home 
might in- 
clude a tube tester (for both ordinary 
and cathode-ray tubes), a v.t.v.m. with 
high-voltage probe, AM and FM sig- 
nal generators, and even a scope, and 
still not weigh more than 30 Ibs 


Fig. 1. TV technician on a serv 
ice call carries an RCP port 
able test set and a tube caddy. 


Where it is apparent that the serv- 
ice technician will not have table 
space, he should not attempt to work 
on the floor in cramped quarters, and 
should remove the set to the shop 

As to the problem, a small 
supply of resistors, condensers, univer 
sally-used output transformers, and 
tubes, should be stocked in the truck 
126) 


parts 


(Continued on page 


Fig. 2. A typical service-in-the-home setup using Radio City Products instruments. 


PAGES FROM A TAPE EDITOR’S 
NOTEBOOK 


Fig. 1. A given point on the tape is “spotted” by rapidly mov 
ing the tape back and forth past the playback head by hand. 


Part 2. Methods of splicing recorded tape to provide a 


free-flowing performance. Actual techniques are covered. 


HE advantages of recording 
are well known, its 
ing being its adaptability for 

ing. Before any serious editing 

is attempted, one must consider the 
speed of the tape being The 
rule is the faster the bette 
that one second 


tape 
most outstand 
edit- 


work 


used 
general 
One can 
of sound ove! 


readily see 
thirty 
easier to handle than the same 
crammed into as little as 17. 

When 1/64 inch of 30-ips tape 
the difference between a good and bad 
splice—-a fairly common condition in 
musical editing the corresponding 
tolerance of 1/256 inch at 7's ips is a 
impossibility. It is often desira 
to make a 30- o1 
tape expressly for 


inches of tape is 
sound 
inches 


makes 


neal 
ble, therefore 15-ips 
dub from a slower 
editing, and at same time protecting 
the original from damage. This is also 
recommended for dual-track tape, for 
anything removed from the side being 
edited will result in a gap in the op 
posite track. Thus neither 
dual-track tape can be edited directly, 
unless the companion track is expend- 


side of a 


able 

A simple editing job as a starter 
might require splicing together into 
long-play form a series of tape copies 
of single phonograph records. Fol- 
lowing commercial practice, there 
should be a five-second pause of si- 
lent tape between selections. But as 
the tape stands after recording, the 
spaces between parts are much 
longer and marred by _ switching 
clicks. The problem then simply is 
to silence the pauses and shorten 
their length 


50 


involves playing the 
end of the first se- 
and starting a _ stop-watch 
music has faded out. Then 
listening for 
seconds If any are 


The 
tape 
lection 
ifter the 
follows 
luring the five 
they 
This is 


first 
toward the 


ste p 


careful noises 


must oft course be re- 
done by pulling the 
turning the supply 
When the noise is 
stopped immedi 
itely Then the moved back 
and forth past the playback head un- 
til a point is found where the 
is heard whenever the 
slightly in either 
cedure is known as 
illustrated in Fig. 1 


eard 
moved 
tape backwards 
eel manually 

ward, the tape is 


t ipe 1s 


noise 
tape is moved 
This pro- 
“spotting”, and is 

With the tape 
each end 
shields the 
and 
The 


nec- 


direction 


position, it is cut at 
which 
length 
spliced 
repeated as 
essary until five seconds of 
tape l achieved All 
avoided, of 
of tape 
erased magnetic 
tape. In this 


in this 
of the housing 
heads, the 
the two 


short removed, 


ends together 
process 1s otten as 
quiet 
this can be 
course, by the insertion 
silent, 
tape or plain leader 
case, the quiet tape is 
simply spliced to the recorded tape 
where the music ends. The length of 
silent tape is calculated as five times 
the operating speed of the machine 
(For example: 5 times 7's 
ips equal 37' inches.) 

With the blank 
final step requires splicing at the 
beginning of the next selection. This 
is accomplished by pulling the tape 
from the supply reel past the play- 
back head until the next music is 


known to be such as 


seconds 


tape in place, the 
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The 


sound 


heard tape 
until dies out, i it at 
the end of the shield housing ne: st 
the takeup reel and spliced to the 
blank tape 
There 
complex 
Is necessary to 
program from. its 
without the 
between 


just 


prepare d 


somewhat 


previously 
arises a more 
problem, however, when it 
assemble a complete 
composite parts 
leewa\ ol iong pauses 
segments. A dramatic show 
for example, which 
scene at a time—-o perhaps even 
line by line 
gether so : to 
continuity 

The editor normally works 
the director on this ind 
that their timing be 
is marked at the exact spot 
the following 

This involves 
ble editing 
marking or greasé 
standard 
in various 


recorded one 


must he joined to 


provide cohesion and 


with 
precise 

section should begin 
another indispensa- 


tool Known as a china- 
pencil It is a 
stationery tem available 
colors 

best as it 

red oxide ft pe 


several 


against 
to have 
avoid confusion 
to place 


piven 


colors 
when 
more than or 
section of tape 
For precise editing 
be removed from the 
so that the tape may 
the moment it 
played beginning a 

the point where the 

and the pencil point 
touching the tape di 
gap on the playback he 
cue, 


passes 


immedi- 
strikes and the tape, 
as shown in Fig. 2, and the cut is 
made at the beginning of the mark 
The following part is pulled 
manually past the head until the 
beginning of the sound is 
heard, and rocked and forth 
until the exact point is located. A 
mark is placed on the tape 
gap, as shown in Fig. 3, and a splice 
marked and cut. Finally the 
is auditioned to verify the 

Until a splice is approved, it is 
is made there to the end 
good practice to save the tape which 
was removed. Then if for any reason 
the splice must be lengthened, some 
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the pencil 


director's | 


ately marks 


then 


desired 
b id k 


over the 


splice 
result. 


previously 


of the 

inserted, 

nuity of 
When 


may be re- 
conti- 


identical tape 
thus preserving the 
“room tone.” 
breakdowns occur, due ei- 
ther to production difficulty or to 
equipment failure, the program can 
still be edited together by the use 
of the same techniques. It is im- 
portant, however, when recording is 
resumed that the continuity’ be 
picked up several lines ahead of the 
intended splice. For when a speaker 
begins “cold”, he will usually begin 
with an inflection which will sound 
unnatural in the middle of a speech 
When he is required to backtrack, he 
will have settled down to his normal 
and inflection by the time he 
reaches the point of the splice 

It naturally follows then that an 
editor can do much to put 
a well-knit production by cutting out 
‘fluffs” and smoothing the continu- 
ity. He may not be able to make a 
bad production sound good, but he 
can make a sound even 
better 
Some 


pace 


togecher 


rood one 


argued that the 
curve of the 


editors have 
frequency 
playback 
should have a 
1000 cycles 
point of 
human eat But 
radio shows 


response 


system used for editing 
around 
to take advantage of the 


greatest 


narked rise 


sensitivity of the 
while the editor of 
material con- 
largely of may find 
such a system to be advantageous, it 
is out of the question 


and othe 
sisting speec h 
when a great 
deal of music is involved 
editor may find in one that 
the only convenient place for him to 
cut his tape is at the beginning of a 
pizzacato bass 
very 


The music 
instance 


note, or again it 
high note 

Thus he 
range 
him to find a 
where throughout the 

Since a much wider’ frequency 
greater variety of tonal 
values are involved in the editing of 
music this work is_ considerably 
more complex and exacting than the 


may 
struck on a tri- 
must have a flat 
which will permit 
cue for cutting 
spectrum 


be a 
angle 


wide system 


any- 


range and 


Fig. 2. 


is marked on the first tape while it 


all 
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When a succeeding sequence of tape is to be applied 
to an earlier part, the poirt at which the splice is to be made 
is being played back. 


editing of speech. A _ situation re- 
quiring musical editing occurs in the 
compositing of parts of a musical 
work which are incomplete due to 
breakdowns. Here again it is essen- 
tial when recording that the artist 
be required to resume 
phrases ahead of the point where the 
breakdown occurred 

Assume, for example, that an artist 
makes a mistake at bar 209 of a 
given composition and the recording 
is stopped. The next take should 
begin perhaps around bar 200. The 
editor will then have on tape an 
overlap of a half-dozen bars or so 
which should be identical in tempo, 
dynamics, and timbre. Somwhere in 
this area he must find a point at 
which to cut each of the tapes, re 
move the excess, join the remaining 
ends and produce synthetically a 
continuous musical performance 

If there should happen to be a 
pause during those few bars, the job 
is simple and may be accomplished 
by use of the techniques 
for speech. But usually a musical 
tone found which will be 
cutting cue A 
instrument or 


several 


described 


must be 
used as the 
attack by an 
is always 


sharp 
section 
easier to and the 
instruments, harp, piano 
trumpet, French horn, and vo- 
usually provide the better 
cues rhe final spotting is done by 
rocking back and forth, the tape 
removed is preserved tem- 
porarily, and the finished 
auditioned for musical 
The first question concerns the con- 
tent. Were both cuts actually made 
at the same point—or at two differ- 
ent points which sounded similar? 
If the latter be true, the composite 
will have music either missing or 
duplicated. Next check for tempo 
and phrasing. Is it identical to that 
on the original composite parts? 
Finally check the sound of the splice 
itself. Does the attack sound natu- 
ral? If the two cuts were not made 
at identical points the resulting 


spot 
percussion 
olx ” 


calists 


which is 
splice is 
correctness 


Fig. 3. 


a mark is made at that point. 
is directly over the playback hecd, that is where mark is made. 


composite may have a double attack 
sort of a stuttering effect—on one 
note; or the attack may have been 
cut off and the tape cut into the 
middie of the note. But even with 
all these precautions, there are occa- 
when the performances be- 
tween takes differ to such an extent 
that a smooth splice is impossible 
At this point, the editor must dig 
deeper into his bag of tricks 

One must re-record and crossfade 
whenever the two tapes to be joined 
contain a musical overlap but lack 
any identical points for splicing. This 
sometimes occurs in the compositing 
of breakdown parts, but it is en- 
countered most often when a piece 
of music must be assembled into 
long-play form from composite parts 
originally recorded on 78 rpm rec- 
Every side break must then be 
analyzed, usually with the aid of the 
musical and the treatment 
to produce the effect of a 
performance must be de 
Consider the case of a re- 
corded opera where a given side ends 
with the end of an 
that the following 
an orchestral 


sions 


ords 


score, 
necessary 
continuous 
vised 
aria Suppose 
begins with 
which, accord- 
ing to the score, should begin at the 
time as the last note of the 
aria is sung. In other the first 
note of the orchestra should begin 
simultaneously with the last note of 
the aria. It is obvious then that both 
of these should, for a brief 
period, be playing at the same time 

For this job two tape machines (or 
two turntables, if disc is the source) 
are required for playback, and a tape 
recorder is necessary for the master 
recording. The two playback ma- 
chines are placed side by with 
one of the recordings on and 
the outputs are fed into a mixer 
output supplies the tape re- 
and monitor system. The out- 
part is then played a few 
and a musical cue is estab 
which will be 
(Continued on page 


side 


passage 


same 
words 


records 


side 


each, 


whose 
corde 
going 
times, 
lished used as the 
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When a desired sound has been isolated to a given point. 


Since the sound heard on the tape 


THE TV SET 


By DON V. R. DRENNER 
Engineer, Station KGGF 


Part 2. A booster for the Craftsmen TV-200 and a vertical 


blanking circuit to be added to improve fringe reception. 


Data on an equalizer for the RC-10 will appear next month. 


various components which com- 
prised his home installation for 
high-fidelity reception and gave de- 
tails on the wall baffle-box which was 
designed and built to house his West- 
ern Electric 35-watt speaker 
This article covers several 


[ vas month the author described the 


modifi- 


made on the author's Radio 
TV-200 television chassis 
in order to provide primary area re- 
ception in what is essentially a fringe 
area 

Our choice of the Craftsmen TV-200 
for the television end of “The Com- 
pleat Fidelity” was dictated by fideli- 


cations 
Craftsmen 


y 


CHANNEL 


I=—OO@ONOCewn 


WH PMH HKOLWLYE 
ener nannnannen 
OOOO no~—-Law 


*"L, and L, are center-tapped. L,, L,, L 
RFC REE 


424 en., 4" dia 20 en., 


," dia. All coils are close wound 


RFC RFC 


et et ne 


ee ee ee ee 


AQawangwty Wp 


24 en., %«" dia. slug-tuned forms; 


Table 1. Winding data for the various coils required in the booster circuit, Fig. 1. 


Fig. 1. A simple booster circuit which can be added to the Craftsmen TV-200 set. 


~100 ohm, Vy w. res. 


~470,000 ohm, Vy w. 


R, 
R 
Ry—1000 ohm, \y w. res. 
Cc 
C 


Cy-—3-30 pufd. trimmer cond. 
C,, Ce—.0015 utd. dise ceramic cond. 


680 wuld. dise ceramic cond. 
—O0035 uid. dise ceramic cond, 
, Ly, Ly, Lo, Lx—See Table I 
, RFCe—See Table 1 
—6BQ7 tube 


ty. We mean to the ear as well as to 
the eye. 

The intercarrier set, while econom- 
ical, just doesn’t have the capabilities 
of the split-sound type when it comes 
to audio. Lack of limiting and the 
“intercarrier buzz” are well known. 
So we wanted separate if.’s for the 
video and sound, and at least two 
limiters. 

Being in a fringe area we needed 
a booster, so we made that It is a 
6BQ7 (or a 6BZ7), in a neutralized 
circuit, patterned after one 
in “Sylvania News” for November 
1951. 

We could have modified the 200's 
front end and installed a cascode 
tuner. But an r.f. amplifier, even a 
low-noise high-gain one, feeding the 
mixer directly does not give as good 
a noise figure as when feeding a pen- 
tode 2nd r.f. stage before the mixer. 
So the original r.f. stage became our 
2nd. When other channels 
available (we receive only Channel 6 
now) another booster will be built or 
a channel switch added If all this 
sounds fussy, well we receive usable 
signals when our neighbors have a 
screen full of snow! 

The cascode circuit shown in Fig. 1 
uses neutralizing to improve the noise 
figure In construction, isolate the 
input and output coils, and keep all 
leads short, particularly the input and 
output coils. 

The coil table (Table 1) should be 
used as a guide since some variation 
of a turn or so is to be expected in 
the grid and plate coils 

A separate power supply is pre- 
ferred, but the necessary heater and 
plate voltages may be picked up from 
the TV set. 


cascode 


become 


Vertical Blanking 


One of the most annoying problems 
in many TV sets, particularly in fringe 
area service, is the vertical 
retrace lines. These appear when the 
brightness control is advanced. Theo- 
retically, the black level is set at the 
transmitter, and if your d.c. restorer 
is functioning, or the tube isn't weak, 
you shouldn't have to touch the 
brightness control once it is set Ina 
weak signal area, however, too often 
average brightness will coincide with 
prominent retrace lines 

In the TV-200 used in 

(Continued on page 146) 


visible 


Craftsmen 


Fig. 2. Circuit for vertical retrace blanking. 


TO PIN 5 OF OCTAL 
SOCKET iCaTH OF CRT) 
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RECORDING 
SYSTEM 


NE of the prime requisites of a 
hum-free audio system is to iso- 
late the various signal circuits, 

so that there will be no crosstalk be- 

tween components resulting from au- 
dio levels differing by approximately 

20 db 
Reference to Fig 1 shows the 

mounting of components on the con- 

trol rack (right side) comprising the 
following: Fisher and Craftsmen FM 

AM tuners, preamp-equalizers, jack 

panels, line amplifier, monitor ampli- 

fier, power amplifier, and the three 
barrier-type terminal blocks 

A somewhat simplified means for 
selecting various circuits is employed 
at the inputs to the system. Each of 
the preamp-equalizers (Fig. 4) is nor- 
mally equipped with five separate in 
puts, any one of which may be selected 
at the control panel of the preamp by 
means of a switch. In this system, all 
of the inputs, such as pickups, micro- 
phones, etc., are connected permanent- 
ly to the preamps, but each of these 
inputs is so wired within the system 
that ready 
always available by 
cords Note that each tuner 
phone, pickup, and tape channel is 
connected to the preamplifiers through 
double (normalled) jacks, so that con- 
tinuity of signal remains intact under 
normal conditions (Fig. 2) and when 
no patch cords are inserted into the 
jacks. This circuitry employs the 

“double jack” system Another, used 

by CBS and others, uses a single jack 

and three-way plug, Fig. 3. It should 
be noted that the diagram (Fig. 4) is 
in simplified form, and only the signal 
circuit (hot lead) is indicated. In ad- 
dition, of the system employs 
a return wire and a separate insulated 
shield Following good engineering 
practice, all shielded pairs are insu- 
lated over-all to prevent unintentional 
grounding of the shields when bunched 
and laced and mounted within the 
racks In practice, these various 


access to these circuits 1s 
patch 
micro- 


means of 


course 
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Fig. 1. The relay racks comprising the system are interconnected by means 
of cables to permit simple relocation of the system at any time, as required. 


Part 2. 


console 


Three standard 6-ft. relay racks and a turntable 


contain all of the essential components, providing 


complete facilities for monaural and binaural recording. 


shields are grounded only at the input 
or output of a component The jack 
frames (no signal connection) are 
grounded to the rack at the jack panel, 
Fig. 5 The entire 
balanced, that is, one side of the sig- 
nal circuit is at ground potential 
The only exception—and strictly up 
to the user--would be to modify the 
design for a balanced condition, espe- 
cially for the bridging bus It has 
been found from experience in testing 
such systems that, for general record- 
ing or all-around audio measurement 
work, it is not essential to employ the 
balanced system. Because most high 
fidelity components’ are 
strictly for 
is well to 


system is un- 


designed 
unbalanced connections, it 
follow that 
system such as this 

It is foolish to enter into the con 
struction of a _ professional system 
without providing spare jacks to take 
care of additional circuits when re- 
quired. These have been provided, 
anticipating future changes, and will 
be required from time to time 

All principal signal circuits termi- 
nate in the jack field (Fig. 6) Ac- 
cordingly, any signal is available for 
and each input or output may 
be “picked up” by means of a patch 
cord and plug, see Fig. 9. For exam- 
ple, if a dual channe! is required from 


standard in a 


test, 
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the two outputs of P-E, and P-E,, then 
patch cords would be inserted in the 
output jacks of the preamps and con- 
nected to any two of the four power 
(or monitor) amplifiers shown in Fig 
1 In this application, the bridging 
bus and the line amplifier would be 
bypassed In normal use, however, 
the line amplifier and bridging bus re- 
main permanently (normal) in the cir- 
cuit, 

The entire system (for monaural) is 
designed to be completely operative 
without the use of any patch cords 
Such cords are only intended to alter 
the permanent connections as they ap 
pear (Fig. 4). It will be obvious that 
many modifications may be made for 
connecting various components by 
means of patch cords 

The wiring diagram for the control 
rack (Fig. 10) is in simplified form 
and shows only one-half of each signal 
pair. In all cases, the return wire in 
dicated by dotted lines is incorporated 
The jack panel (top) contains all of 
the jacks terminating at the inputs of 
the preamplifiers. For test purposes 
signals may be selected from the lower 
jacks, or signals may be fed from a 
test oscillator, etc. into the jacks on 
the upper row. This is most convenient 
for re-recording, dubbing, or for mis- 
cellaneous test purposes. Substitute 
phono pickups may be easily patched 
into the phono channels of the pre- 
amps for comparative tests. Because 
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Fig. 2. 


(A) Typical normalled through circuit. (B) Simplified method used 


in Fig. 4. (C) Action of jack springs. (D) An alternate loss pad circuit. 


Sd 


Fig. 3. Patch cord and plugs for the CBS 
single-jack system. See text for details. 


these are all low-level circuits, all 
pairs are bunched separately and iso- 
lated from the other circuits of the 
system. The cable containing these 
low-level circuits terminates in a 
barrier strip (Fig. 7) at the bottom 
panel of the rack. The various com- 
ponents are connected into the system 
at this point 

The center row contains the line- 
level and some of the power-level 
jacks. Most of them are wired per- 
manently to the bridging bus. Refer- 
ence to Fig. 10 will show a 750-ohm 
resistor connected to one pair of jacks. 
This is called the terminating resistor 
and serves to load the circuit so that 
the total parallel impedance of all the 
equipment permanently connected to 


the bus will total 600 ohms. It is im- 
portant, of maintain this 
impedance inasmuch as the vu meter 
and its multiplier are calibrated for a 
source impedance of 600 ohms. Most 
of the components fed by the bridging 
bus are of high impedance. In this par- 
ticular installation, amplifiers 1, 3, and 
1 are designed for an input impedance 
of 100,000 ohms. Amplifier #2 (MclIn- 
tosh 50W2) is provided with a 20,000- 
ohm bridging input. The Concertone 
network tape recorder is also of a 
high input impedance 

Note that a master 
inserted between the line amplifier 
and the bridging bus. This should be 
a high-quality broadcast-type control, 
having a constant resistance of 600 
ohms both in and out. In application, 
it serves to adjust the level at the 
bridging bus and represents a line 
level of approximately +4 vu. 

The lower jack panel was designed 
to provide spare jacks and for con- 
necting miscellaneous components such 
as the matching transformers, hybrid 
coil, diameter equalizers, etc. These 


course, to 


gain control is 


transformers are mounted on a panel 
directly below the bottom row of 
jacks, as seen in Fig. 8. The panel also 
mounts the line amplifier, which is a 
modified Pickering 230H preamp. 
Equalization circuits were removed 
and a dual 100,000-ohm pot added 
ahead of the input grid. An output 
transformer was added to match a 600- 
ohm line. The dual pot terminates at 
the outputs of the preamplifiers, as 
shown in Fig. 4, and serves as a mixer 
and level set. The outputs of the two 
preamps employ cathode followers, 
and are designed to be fed into a load 
of 100,000 ohms. 

The output cf 
machine (TAM) normally is wired 
for a balanced output of 600 ohms 
This was modified to an unbalanced 
connection and feeds to P-E 

The outputs of the binaural tape 
machine (TAB) are also wired for a 
balanced connection The machine, 
however, may be ordered for an un- 
balanced output which simplifies the 
connection to P-E, 

The inputs of the Magnecord are for 
50-ohm microphones. These remain as 
is for field work or for binaural 
cording for identical 50-ohm micro- 
phones. Suitable bridging pads have 
been installed in this system so that 
the outputs of P-E, and PE: may be 
patched to the inputs of TAB for bin- 
aural recording from signals fed 
through the two preamps. This setup 
has been used recently for “off-the-air” 
binaural recording from simultaneous 
AM and FM transmissions. The system 
is easily modified for various binaural 
connections and will be obvious to the 
user 

Because the Magnecord has its own 
self-contained power amplifier, play- 


the monaural tape 


re- 


Fig. 4. A simplified block diagram of the system. The jacks are connected as shown in Figs. 2 and 10. 
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Fig. 5. Rear view of jack panels. 


The circuits are grouped at three (low, 


line. and power) levels to prevent crosstalk. See Fig. 6 for front view. 
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Fig. 6. The three double-jack panels. 


through two 
by at 
worth- 


back may be obtained 
identical speakers 
least 8 feet, and with a 
while spatial effect added by 


the preamp selecto1 


separated 
very 
setting 
switches to posi- 
and by com- 
binaural 
system to a 


tions 2 and B respectively 
bining the two 
through the 
speaker 
a point source ol 
the effect is 
in many c: 
ing symphoni 


signals 
monaural 
which is centrally located as 
sound. In 


somewhat startling 


practice, 
and, 
ises, especially in reproduc- 
works, provides a most 
listening effect. It is impor- 


that all loudspeakers 


pleasing 


tant, ol 


course 


Fig. 7. Signal circuits connect to the 


Jack frames must be grounded to rack. 


be properly phased for binaural repro- 


duction, and equally 
phase the monaural 
used in conjunction 
nique 
It is 


important to 
speaker when 
with this tech 
important to choose similar 
components for any binaural applica- 
tion. The Fisher and Craftsmen tun- 
ers, for example, have similar charac- 
They both fed from a 
high-gain FM antenna with 
isolating resistors of 1000 ohms con 
nected as shown In practice there 
has been no interaction using this 
method (Continued on page 156) 
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Fig. 8. Over-all rear view of the control 
rack. Low-level and line-level circuits 
(left side) and power level and a.c. (on 
right side) prevent crosstalk in system. 


Fig. 9. Plug for double-jack system. Notch- 
es serve to indicate polarity and usually 
are inserted with these on the left side. 
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“The Purist.”” a commercial 
version of a non-corner horn. 


Evolution of a non-corner horn which meets seven exacting 


criteria as to appearance, size, performance, and price. 


URING the decade more at- 
tention has devoted to loud- 
speakers and loudspeaker enclos- 

ures than almost any other phase of 
audio development. This 
because the loudspeaker and its neces- 
sary housing has been and still is the 
weakest link in the audio chain with 
respect to distortion, frequency 
ponse, transient and 
handling ability 

The authors have spent the last yea 
working out a_ horn-type 
which does not rely on the corner of 
the room to act as an extension of 
the horn mouth. At the outset, the fol- 
lowing criteria were established: 

1. The mouth area of the horn 
should be adequate to eliminate reflec- 
tions from the horn mouth and to 
avoid standing waves inside the horn 

2. The horn have a_ slow 
taper rate in order to obtain extended 
low-frequency response. 


3. The 


past 
been 


has been so 


res- 


response, power! 


enclosure 


should 


effective 


area ol 


between the 
area of the speaker and the 
the throat of the horn should be ap- 
proximately unity to insure close 
coupling while avoiding distortion due 
to non-linear compression of the air 

1. The design should be completely 
non-resonant in order to preserve tran- 
Sient response and avoid the “Johnny 
One Note” 

5. The air loading on the speaker 
should be increased in order to reduce 


ratio 


bass 


£6 


speaker distortion, 
handling 


system, 


increase 
capabilities of the 
and improve the 
damping on the speaker cone 

6. The should 
be such that it will fit into the average 
living room without dwarfing the 
grand piano 

7. The styling should be 
it will match both 
tional decor 

Early 
that a horn 
front of the 


power 
speaker 
acoustic 


size of the enclosure 


that 
tradi- 


such 
modern and 


experimental work indicated 
exhausted on the 


would not be 


which 
cabinet 
horn would have 
large to meet the 
size Further 
problem indicated that a 
horn exhausting on the sides might re- 
sult in an increase in the effective 
mouth area by the formation of images 
of the mouth along the wall and floor 
A horn of this type 
Fig. 1 
this design and illustrates how 
closure exhausts on both sides. Fig. 2 
shows images of the horn mouth. How- 
ever, this enclosure proved to be too 
large if the other criteria were to be 
met and this approach was abandoned 

Next, the principles underlying the 
“Super Horn” design were re-exam- 
ined. Fig. 3 shows a cross-sectional 
view of the “Super Horn” and Fig. 7 
shows the same cabinet with the front 
grille cloth and frame assembly re- 


practical because the 
to be 
criterion tor 
work on the 


much too 
compact 


was constructed 
shows a cross-sectional view of 
the en- 


moved to illustrate the acoustic 
formed by the floor and walls of 
room. Images /],, J,, and J; are 
images and 7, and /, are virtual 
existence of these images can be easily 
proved by setting up three hand mir- 
rors in a mutually perpendicular con- 
figuration so that they represent the 
walls and floor of a room. Inserting a 
small piece of paper in the position 
that the horn mouth would normally 
occupy will clearly illustrate the man- 


images 

the 
real 
The 


ner in which the acoustic 
formed. This same 
followed with the 


Images are 
technique ci 
other enclosures 
ferred to in this articlk 
Fig. 4 shows how two 
may be 
wall 


Horns” 
along a flat 


possibl because 


Super 
used side-by-side 
each 
wall 
formed 

How- 
dif- 
in with 
10 shows 


This is 
appears to the 
and the expected 
along the wall and at the floo 


horn other ; a 


images are 


ever, an enclosure of this 
ficult to style 
conventional furnishings. Fig 
how four of the 
be used in the 
horn 
ence of the 


type 1s 


so that it will fit 


could 
Each 


“Super Horns 
center of a room 
images tron tne 


and the floor If 


is cut 


gains its pres- 
others 
this configuration ilong line 
A-A’ a conventional 
closure The 


closure of this type 


rectangular en- 
fact that an en- 


exhausts on three 


results 
sides walls on 


enables it to use the 
both f 


and the floor in front to 
adequate mouth 
image method. Fig. 8 
formation of 
rangement of the 
simplifies 
the internal 
This approach 
the criteria established for 
closure 

The 
proved 


“The 


sides 
gain area by the 
illustrates the 
images A 
uppel inte 
construction and 


these rear- 
rnal baffles 

increases 
bracing of the enc!osure 
enables us to satisfy 


an en- 


models of this im- 
enclosure have been named 

Purist”. Fig. 9 gives the im- 

(Continued on page 142) 
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commercial 


TTLitt 


NOTE LOWERWG AND 
t— PEAK 


RESONANCE + 54 CYCLES 


Fig. 1. Front view showing horn path in 
an early experimental wall horn model. 
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Impedance curve of a 15-inch speaker 
in “The Purist.” The Chamber for this 
test was deliberately unpadded to show 
any standing waves or reflections. 
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1 (REAL) 


Fig. 9. Same speaker as in Fig. 6 mount. 
Fig. 2. Method by ed in well-padded infinite baffle of the 
ae images of same dimensions as “The Purist” cabinet. 
mouth, m. are formed. 


1 (wiRTUAL) 


Fig. 3. Cross-section | 
view of the company’s 
“Super Horn” enclo 
sure, as described in 


the Sept. 1953 issue Fig. 7. Front view of the “Super Horn” (al 


oun so shown in Fig. 3) illustrating how the 
images are formed. See text for details. 


Fig. 4. How two “Super 
Horns” can be used 
along a wall and 
how images are 
formed. See text. 
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a Fig. 5. Complete mechanical details for building “The 
(TOP REMOVED) 

Purist” enclosure. Care must be taken to insure an air 
tight seal otherwise performance will be impaired. All 
joints should be both screwed and glued for rigidity. 
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A high proportion of TV troubles occur in the "B” power 


supplies. Here are the various types with service tips. 


HIS article is intended for those 

service technicians who mistakenly 

feel that the easiest troubles to 
clear up are those which develop in the 
TV receiver “B+” supply. 

The newer types of low-voltage sup- 
plies, as used in 1953-1954 receivers, 
differ in certain respects from their 
earlier counterparts. You can no longer 
expect to find only a straightforward 
full-wave supply comprised of one or 
two dual-diodes and associated circuit 
components, or a few selenium rectifi- 
ers stacked to function as a voltage 
doubler or tripler. Rather, you can ex- 
pect to find two separate full-wave cir- 
cuits which supply both low and high 
“B+” potentials, or other modified 
versions of the old full-wave circuit. In 
addition, a number of manufacturers 
have been forced to return to electro- 
magnetic speakers, due to the defense 
effort requirements for magnetic ma- 
terials, and this has resulted in the use 
of the speaker field coil as the filter 
choke which has a definite bearing on 
troubleshooting. Complicating the 
problem still further is the variety of 
power supply hook-ups, and the man- 
ner in which the d.c. is distributed to 
the various stages of the receiver. 

In general, there are three cate- 
gories of low-voltage supply troubles. 
First, there are those which are defi- 
nitely “B+-" supply troubles. That is, 
the symptom indicates trouble in the 
“B+” supply and the trouble is actu- 
ally located there. Second and third, 
are those which may be in the “B+” 
supply. These include those troubles 
whose symptoms indicate a defect in 
the low-voltage supply, but whose ac- 
tual trouble location is elsewhere; and 
those which don't look like power sup- 
ply troubles, but are. The latter two 
categories are the most troublesome 
The ability to recognize each type sup- 
ply, and understand its particular fea- 
tures, is essential to efficient trouble- 
shooting. 

Fig. 1 is the simplified schematic dia- 
gram of a seemingly familiar basic 
type of low voltage power supply. As 


far as the supply itself is concerned, it 
consists of a single 5U4G connected in 
a full-wave rectifier circuit witha sin- 
gle “pi” section filter. The choke in this 
filter is the field coil of the speaker. 
The easiest way to recognize this type 
supply is either to look at the speaker 
to see if it is an electromagnetic type, 
or to look at the chassis to see if a 
filter choke is mounted in the vicinity 
of the supply 

In tracing through the entire sche- 
matic of this receiver, a number of in- 
teresting points were noted and in- 
corporated in the simplified diagram. 
These have to do with the use of tubes 
functioning as voltage dividers, in ad- 
dition to their normal function. The 
audio output tube, for example, is con- 
nected in series with the plate circuits 
of the tuner, the sync circuits, the 
video amplifier, and the a.g.c. delay 
circuits—-all across the power supply. 
Thus, if the sound output stage should 
become defective, the potential devel- 
oped in its cathode circuit would 
change, and the aforementioned stages 
would operate improperly, if at all. 
Notice also, that the plates of the 1st 
and 2nd i.f. amplifiers are effectively 
in series. The cathode of the 2nd if. 
amplifier operates at approximately 
120 volts above the chassis ground po- 
tential and thus supplies the plate of 
the Ist if. amplifier with its plate po- 
tential. Therefore, if either the 2nd or 
the lst if. amplifier tube becomes de- 
fective, the “B+” voltage to the other 
stage will suffer. 

In all the receiver models represent- 
ed by the schematic in Fig. 1, except 
the 19B1, a cascode type tuner is used 
The circuit hook-up in the tuner is 
such that the plates of the r.f. ampli- 
fiers are in series, in much the same 
manner as the if. amplifiers. There- 
fore, if the r.f. amplifier tube should 
become defective or is removed from 
its socket, there will be no “B+” volt- 
age for the list r.f. amplifier at pin 
number 1 of the socket. 

Now, examine the heater circuit 
connections. Notice that this is rela- 


tively straightforward, with the tubes 
grouped in banks so as to distribute 
the heater current drain uniformly, 
and with the tubes in the tuner furth- 
est from the 6.3 volt winding of the 
power transformer. This is done to 
minimize heating fluctuations of the 
cathodes and thus reduce some of the 
noise generated in the tube. 

Finally, notice that the transformer 
is completely shielded, both primary 
from secondaries, and the case itself. 
This tends to eliminate any vertical 
modulation of the raster which may 
result from a difference in the local 
power source frequency and the trans- 
mitted vertical syne pulse recurrence 
frequency. 

Another receiver which, as far as the 
power supply is concerned, is almost 
identical to the Admiral schematic 
shown in Fig. 1 is the Capehart model 
CX-37. The principal power-supply dif- 
ference is that a conventional filter 
choke is used in the Capehart, inas- 
much as the speaker is of the perma- 
nent-magnet type. 

The only test equipment required for 
locating trouble in the power supply is 
a combination voltohmmeter, prefera- 
bly a v.t.v.m. All measurements are 
taken with respect to the established 
reference level. In some circuits, this 
reference level is the “B bus, in 
others, it is the chassis. The first 
measurement to be taken is the po- 
tential at the output of the filter, 
point 1 in Fig. 1. In most supplies of 
this type, the potential at this point is 
+250 volts with respect to ground. A 
tolerance of 10% is usually allowed. If 
this potential is incorrect, the next 
step is to measure the a.c. line voltage 
across the primary of the transformer 
This is usually from 110 to 120 volts 
a.c. If this voltage is low, the “B+” 
voltage will be low and, conversely, 
if it is high, the “B+” will be high. 

Assuming that the input voltage is 
correct, the next step is to measure 
each half of the secondary voltage. 
This is usually about 275 volts a.c. 
from the center tap to either side. Do 
not attempt to measure the full sec- 
ondary voltage unless the meter test 
leads can withstand a 600 volt poten- 
tial and you are extra careful not to 
get across the secondary. Failure to 
obtain a step-up ratio of 1 to2 or more 
(for each half of the secondary) usu- 
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ally indicates a defect in the power 
transformer. 

If the correct potentials are obtained 
at the transformer, measure the d.c. 
voltage at the input to the filter, 
point 2 in Fig. 1. This will usually be 
from +20 to —20 volts d.c. more or less 
than the a.c. voltage measured across 
half the secondary. The exact figure 
depends upon the load on the power 
supply, and the value of the condenser 
used on the input side of the filter. If a 
potential of about +275 volts is not 
obtained, the trouble may either be a 
weak rectifier tube or a filter con- 
denser whose value has decreased due 
to aging. If the filter input voltage is 
correct, but the filter output voltage 
is not,.the trouble is either due to a 
defective field coil or unusually heavy 
load, which might be caused by a high 
resistance short in one of the receiver 
stages. This can be tracked down by 
testing “B+” voltages to each stage 
and comparing these readings with the 
normal measurements in the service 
data 


Dual-Type Supplies 


In Fig. 2 is shown the simplified 
schematic diagram of the low-voltage 
power supplies of the CBS-Columbia 
receiver models 21T11, 21C11, 21C21, 
21C24, and 21C31B. This dual-type low 
voltage supply is becoming increas- 
ingl:’ popular because it provides for 
more efficient “B+” voltage distribu- 
tion arid better regulation of the indi- 
vidual “B+” voltages. The lower volt- 
age supply utilizes a 5Y3 connected in 
a full-wave circuit with a single sec- 
tion “pi’ filter. The maximum current 
capacity of the 5Y3 isn’t as great as 
that of the 5U4G (which is used in the 
higher supply), but in this case it is 
sufficient because the lower voltage 
potential is applied to the stages that 
draw little current. These stages are 
the video amplifiers, sync circuits, if. 
amplifiers, 4.5 mc. sound i.f. amplifiers, 
and the mixer-oscillator in the tuner 
The higher “B+” potential is applied 
to the vertical and hcrizontal sweep 
circuits, the sound output stage, the 
damper, and the r.f. amplifiers in the 
cascode tuner. The Ist r.f. amplifier 
receives its plate voltage from the 
cathode of the 2nd r.f. amplifier, as is 
usually the case in cascode tuners 
The heater hook-up is straightforward, 
with the heaters of the tubes in the 
tuner and the if. amplifier decoupled 
from the other heaters by means of in- 
ductor-condenser networks 

The technique for locating trouble in 
this type supply is similar to that dis- 
cussed for the circuit of Fig. 1. One of 
the differences, of course, is the fact 
that the two supplies in Fig. 2 have 
different a.c. potentials applied to the 
plates of their rectifiers. The potential 
at the plates of the 5U4 is approxi- 
mately 320 volts a.c. and that at the 
plates of the 5Y3 190 volts a.c. The 
voltage at point 1 is approximately 
+350 volts d.c., and that at point 2, 
approximately +160 volts d.c. 

Heater decoupling networks have 
been incorporated in the tuner, Lf. 
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Fig. 2. Dual-type supply found in some CBS-Columbia. Admiral. and Zenith receivers. 
The “B+” circuits fed by each rectifier are selected according to their current re- 
quirements; thus, the sweep and power stages obtain their “B+” from the 5U4 tube, 
whose maximum current capacity is higher than that of the SY3. used for other stages. 


Fig. 3. Transformerless power supply found in the Motorola TS-400A and TS-410A. 
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amplifier, and video amplifier stages 
because the heater-to-cathode inter- 
electrode capacity of the tuner and if. 
tubes provide a low impedance path by 
which the r.f. and if. signals can be 
coupled to the video stages. This would 
cause the picture to have alternate 
dark and light lines that could be hori- 
zontal, vertical, diagonal, or combina- 
tions thereof. This interference can 
readily be recognized by the fact that 
rf. interference due to external 
causes appears only on certain chan- 
nels depending upon the frequency of 
the source of interference, whereas the 
internal interference due to defects in 
the heater decoupling networks is like- 
ly to occur on all channels 

The troubles most likely to occur to 
the decoupling networks are open or 
partially shorted inductors or an ex- 
ternally shorted condenser. The con- 
densers usually mica and 
they are worked at a low voltage level, 
they are unlikely to short or open in- 
ternally, or become leaky as paper 
condensers do. The inductors however, 
are fragile and likely to be damaged if 
abused, or open if the heaters to which 
they are connected should short and 
draw excessive current. You should be 
able to smell these inductors if they 
have been overheated. If the r.f. choke 
in series with the r.f. or mixer tubes 
should open, these tubes would not 
light. If another r.f. choke opened, the 
heaters in its string would not light 

A good point to remember when 
servicing this type of circuit is that a 


are since 


5U4G, whose emission has dropped off 
below the point where it can be used 
satisfactorily in the higher supply, 
may be directly substituted in the low 
“B+” supply. No alterations need be 
made in the wiring, because the plate 
and filament connections are the same 
for both tubes. Notice that a filter 
choke is used in the higher “B+” 
supply to take care of the greater pulse 
and transient content of the sweep 
circuits. 

Other circuits which are very simi- 
lar to the one shown, are the Admiral 
chassis 23Al and the Zenith models 
K2872R and K2873E. The principal 
circuit difference is that both the Ad- 
miral and Zenith chassis use two 5U- 
4G's. Also, the filter networks are 
more elaborate and chokes 
throughout instead of resistors 

Another popular type of supply is 
shown in Fig. 3. This circuit uses two 
selenium rectifiers in a half-wave volt- 
age-doubler circuit to obtain a “B+” 
voltage of 275 volts from the 117 volt 
a.c. line. The 7.5 ohm surge resistor 
limits the current that can flow 
through the filter condenser C,. Notice 
that the speaker field coil is used in 
the “pi” filter. This supply 
makes use of the audio output tube 
to furnish the low “B+” of 150 volts 
in a manner similar to the circuit 
shown in Fig. 1. From Fig. 3 it may 
appear as if the 150 volts is derived 
from a capacitive voltage divider, how- 
ever, this is not the case. The 150 volt 
point is taken from the cathode of the 


use 


section 


Fig. 4. Bleeder-type supply found in the Sylvania models 22M-11A and 22M-11B. 
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audio output tube. The 200 #fd. elec- 
trolytic condenser merely gives addi- 
tional filtering for the “B+” at that 
point. The higher “B+” voltage is 
applied to the power stages, damper, 
etc.; the lower “B+” voltage is ap- 
plied to the other circuits 

Since this is a tranformerless re- 
ceiver, the heaters are hooked-up in a 
series-parallel combination so as to 
drop the entire line voltage in con- 
junction with the 19 ohm line drop- 
ping resistor. Receivers which make 
use of this type supply (besides the 
ones given in the caption of Fig. 3), are 
the Motorola chassis TS-395A and the 
Crosley chassis 385, 386, and 387. These 
receivers, however, use a special trans- 
former to obtain heater voltages only 
These heater-transformer types 
much easier to troubleshoot 
one burned-out heater won't cause the 
whole string to go out 

The most difficult task when trouble- 
shooting a supply that uses selenium 
rectifiers is to determine whether or 
not the rectifier itself is defective 
There are two qualitative tests that 
can be performed to determine the 
quality of the suspected rectifier, but 
the results must not be accepted as 
conclusive, just as checking certain 
types of tubes with a tube tester is not 
the perfect method of determining 
whether or not the tube will work in 
the given circuit. For the first test for 
selenium rectifiers, use an ohmmeter 
to check the forward and reverse resis- 
tance readings of the rectifier Of 
course, the power must be off, and the 
circuit leads disconnected from the 
selenium stack. The ratio of back-to- 
forward resistance should be at least 
100 to 1 if the rectifier is to be con- 
sidered satisfactory. The othe 
to measure the voltage drop across the 
rectifier while the receiver is in opera- 
tion. If a drop of more than 5 volts is 
measured across the stack, the recti- 
fier is probably defective 


are 


because 


test 1S 


Bleeder-Type Supply 
A typical bleeder-type 
shown in Fig. 4 


supply is 
Except for minor dif- 
ferences in the voltage dividers and 
their filters, this type supply is found 
in the latest Du Mont, Emerson, An- 
drea, and DeWald models. This circuit 
stems back to the old 630-type supply 
Its principal innovation is that the 
voltage divider outputs are approxi- 
mately equal, negative and positive 
rather than just a few volts negative 
(for bias) and the rest of the po- 
tentials positive. The main advantage 
of these negative and positive poten- 
tials is that it allows for more versatile 
circuit connections, and thus results in 
a receiver whose over-all design is 
greatly improved. Notice that the 
power transformer is completely 
shielded, as it was in the Admiral 
model shown in Fig. 1. Two heater 
secondaries are required to minimize 
heater-to-cathode potential differ- 
ences. One heater winding supplies 
those tubes whose cathodes are operat- 
ing at or near ground potential. The 
(Continued on page 144) 
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One of the old 
jam-jar rectifiers 
shown with to- 
day's streamlined 
version. The older 
type had alumi- 
num and lead 
sheet electrodes; 
newer uses tubing 
andi crdinary wire 
coat hangers in 
its construction 


REVIVING 
THE JAM-JAR 
a RECTIFIER 


By ELBERT ROBBERSON 


Remember, Old-Timers? The electrolytic 


rectifier, a cheap, rugged d.c. source. 


today’s crop. Tubes had only three elements, and t 
get high-voltage d.c. a tray full of Mason jars, affec- 
tionately dubbed the “slop rectifier,” was commonly used 
Once in a while it was also called a “chemical” or “elec- 
trolytic” rectifier 
The materials were cadged from the junkyard and the 
jam closet, so the cost was nil: and no filament trans- 
former was needed. As the “bridge’’ connection was used, 
a center tap was unnecessary, and the d.c. voltage output 
was equal to that of the a.c. input 
Furthermore, the output was so smooth that the only 


H icc of twenty-five years ago had an easier time tha 


filtering needed was a couple of microfarads—-and you 
could even use jam jars for this, too. For, besides being 
rectifiers, these jugs were also self-healing electrolytic 
condensers! 

Although seldom heard of today, they still work—and 
a little re-designing has brought them up-to-date. 

To compare the old and the new, one of the old jugs is 
shown in the first illustration, alongside a 1953 version 
The 4-cell unit will give about 117 volts intermittently, or 
80 volts all day 

Construction is simple. Certain metals form an oxide 
coating when subjected to a current flow in an electrolyte 


This coating acts as an insulator for current in one di- 
rection, and a low resistance the other way. Thus, it will 
rectily a.c 


The most plentiful of these metals is aluminum, in a 
solution of borax. The other electrode can be lead or iron 
Whereas a generation ago a bank of such cells would 
be made of glass jars holding (Continued on page 160) 


Pictures at right show steps in making rectifiers. (1) Prepar 
ing materials: 5” lengths of 1” aluminum tubing. coat hangers 
wood block. borax. (2) Fitting plastic spacers, 5%” square, to 
the wire anodes. (3) “Forming” the rectifier bridge. by con 
necting it to the a.c. line in series with a 100-watt bulb. As 
oxide forms on the aluminum, the bulb dims. d.c. output rises. 


Fig. 1. Possible connections. (A) Half wave. not very useful. 
(B) Ordinary full wave center-tapped. (C) Bridge connection. 
(D) Higher-voltage bridge (cells added in multiples of four). 
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ROBERT B. TOMER and WILLIAM R. SULLIVAN 
CBS-Hytron 


A new color tube—although its operation is basically 


identical to the RCA tube, its mechanical construction 


is so different that production problems are eliminated 


and restrictions on potential tube sizes are removed. 


T has long been recognized that one 

of the principal obstacles to low- 

cost, mass-produced color television 
has been the means by which the col- 
ored picture was reproduced. In recent 
years, most of the effort in this field 
has been directed toward perfecting a 
cathode-ray tube, capable of creating 
colored pictures in much the same 
manner as used in black and 
white television. The problems _in- 
volved in the successful accomplish- 
ment of this objective are prodigious. 
However, there has been tremendous 
progress in the direction of solving 
many of them. 

Until recently, the only successful 
color tubes which had been demon- 
strated were exceedingly difficult to 
manufacture and almost as difficult to 
adjust and maintain in operation. With 
the announcement by CBS-Hytron of 
its new CBS-Colortron, the last bar- 
rier to production color tele- 
vision appears to have been removed. 
his new tube makes use of principles 
already demonstrated as being sound 
in earlier color tube designs and goes 
beyond that point to achieve a sim- 
plicity of design closely approaching 
that of black and white tubes. 

Before discussing the improved fea- 
tures of the CBS-Colortron, a _ re- 
view of the earlier type of color tube 
may be helpful. One of the most suc- 
cessful of these earlier color tubes 
makes use of the principle of parallax 
to achieve the necessary separation of 
the three primary colors within the 
same tube structure. Three electron 
guns, located in the neck of the tube, 
are modulated by three individual sig- 
nals. The beams from these three guns 
are aimed so as to come together, or 
converge, upon a mask containing a 


62 


those 


mass 


multiplicity of small holes. As the 
three beams pass through the holes in 
the mask, they become divergent again 
and arrive at the screen as three indi- 
vidual beams. The screen is printed 
with three types of phosphor, capable 
of producing the three primary colors 

red, green, and blue. The individual 
phosphors are printed as very small 
dots on the screen and are arranged in 
groups of three so as to form little tri- 
angles, or triads, each containing a 
red, a green, and a blue dot. As the 
three individual beams strike the 
screen, they are caused to fall exactly 
over the center of one of the three 
color dots. Thus, the beam from the 
red signal gun through the 
mask and travels on to strike the red 
dot on the screen. The beam from the 
green signal gun passes through the 
same hole to continue on and strike 
the green dot. The blue dot is excited in 
like manner. This principle of separa- 
tion by parallax is shown in Fig. 3A. 

As stated earlier, tubes utilizing this 
principle have been demonstrated be- 
fore. Their chief drawback has been 
their inherent complexity of construc- 
tion and their dependence upon highly 
skilled artisans during their assembly. 
It has been because of these factors 
that the first estimates of color tele- 
vision set costs have been so high. It 
was inevitable that lower and 
more reliable designs would be sought. 
The CBS-Colortron is the result of 
such an effort 

The color television picture tube dif- 
fers from its counterpart in black and 
white in three essential respects. It is 
these basic differences which will ulti- 
mately determine the cost differential 
between a color television picture tube 
and a black and white tube. The first 


passes 


cost 


Fig. 1. Over-all view of 
CBS-Hytron’s picture tube for 

color television. It is engineered 

so that it may be produced in quantity. 


of these differences is in the gun struc- 
ture. The picture tube in its 
present practical form requires three 
electron guns as compared to only one 
in the black and white tube. While it 
may conceivably possible to 
design color tubes in the future, hav- 
ing only one gun, at present the three 
gun design seems to be the only prac- 
tical design for a compatibl 
system. 

The second essential difference con- 
sists of the mask which permits the 
three beams to be separated at the 
screen for proper color 
There is no way of eliminating this 
added element in the parallax type of 
color tube. However, its method of 
fabrication and assembly leaves much 
latitude for improvement 
quent cost reduction. 

The last essential difference consists 
of the special tri-phosphor screen, used 
in color television tubes, as compared 
with the simple screen used in black 
and white television. There appears to 
be no possibility of eliminating this es- 
sentially complex part of the color 
tube. However, once again the method 
of producing the screen leaves consid- 
erable area for improvement 

It has been in the latter two areas 
that the greatest significant advances 
have been made in the CBS-Colortron 
Earlier designs made use of a flat, 
prestretched mask, firmly bolted to a 
heavy spacer frame, which was in 
turn clamped to the glass plate con- 
taining the phosphor dots. This assem- 
bly was not only difficult to maintain 
in proper registration during its as- 
sembly, but created equally difficult 
problems in evacuating and outgassing 
the completed tube. Because of the 
large mass contained in this structure, 
the time required to raise and lower 
the temperature of the entire tube 
during the evacuation process was 
considerably longer than for black and 
white tubes. This, of course, added to 
the ultimate cost of such a tube. In 
addition, the losses due to non-linear 
expansion and contraction in this sub- 
assembly ran very high, adding even 
further to the cost. 

Other factors contributing to the 
high cost in the earlier flat mask type 
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color 


become 


color 


registration 


and conse- 


of color tube were such items as an 
internal decorative mask and the use 
of an additional glass panel used to 
seal the open end of the tube and serv- 
ing as a window through which to 
view the phosphor screen mounted in- 
side the tube. Both of these items are 
eliminated in the CBS-Colortron 

In order to achieve a significant re 
duction in the cost of preparing the 
phosphor screen, a new method of 
printing the dots had to be developed 
The method used in the earlier color 
tubes was a silk screen process. This is 
a sort of stenciling operation where a 
silk screen, containing a pattern of 
holes, is laid over a flat glass plate 
and the phosphors are forced through 
it onto the glass by a wiping or squee- 
geeing motion. The process is essen- 
tially a hand operation, requiring a 
high degree of skill and experience 
Since it must be repeated three times 
on each screen, the possibility of error 
multiplies rapidly 

A method of depositing the phos 
phor dots through the use of photo- 
graphic techniques has been perfected 
which results in a great improvement 
in accuracy and which is capable of 
being performed by automatic equip- 
ment, thus effecting a substantial re- 
duction in cost. This photographic 
technique has certain other advan- 
tages that may exceed those of direct 
cost. Through the use of this tech- 
nique, it has been possible to eliminate 
the use of a separate piece of flat 
glass for supporting the phosphors 
They can now be deposited directly 
onto the faceplate as in the black and 
white tube. By eliminating the extra 
glass surfaces of the older flatplate 
color tube, contrast is improved in the 
picture because there is less light dis- 
persion and fewer halations caused by 
room lights, windows, etc. Still an- 
other advantage accrues from the 
placing of the phosphors on the inside 
of the faceplate. This inside surface is, 
of necessity, a curved surface so as to 
be able to serve as an arch and sup- 
port the weight of the atmosphere 
pressing in upon the faceplate which 
would otherwise cause it to collapse 


The CBS-Colortron (top) in 
compared to the separate components which go to make up another type color tube. 


The use of a curved phosphor 
permits the use of a matching 


and a curved faceplate distin- 


the circuit designer 
mask type of color tube is that of ob- 


3B shows dia- 
grammatically this problem ex 


can be seen that in the case of a 


the screen, they 
converged out 
This is because the beams 


mask, being flat, fails to coincide with 


Fig. 3. (A) Convergence of the three beams at the mask. Note that each beam passes through the hole in the 
mask at the correct angle to strike its corresponding phosphor dot. (B) Illustrating the need for dynamic converg 


“exploded” form to show component parts as 


means of correcting this condition are 
required within the color receiver. A 
parabolic voltage waveform is _ re- 
quired to modulate the convergence 
lens in order to shift the plane of the 
convergence point back onto the mask 
near its edges 

It is apparent from Fig. 3B that if 
the mask were a section of a sphere, the 
need for this dynamic convergence 
would be virtually eliminated. Actu- 
ally, in a practical tube design, the 
mask and faceplate curvatures do not 
coincide exactly with the plane of the 
convergence point of the three beams 
However, the correction obtained with 
even a moderate amount of curvature 
is considerable, and in the case of the 
CBS-Colortron, it is on the order of six 
to one over the flat mask type of tube 
This means that the requirements 
placed upon the circuit designer ar 
greatly lessened and the problems of 
the service technician in maintaining 

(Continued on page 182) 


ence to correct for the variation in length from deflection point to the aperture mask as the beams travel from 


the center to the edge of the mask. Note that the use of a spherical mask reduces the amount of correction required. 
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Fig 1. Top rear view of the Mallory TV-101 u.h.f. converter. 
Note the socket with spring clips for the 1N72 crystal mixer. 


Fig. 2. Rear view of the Granco converter showing the two r.f. 


preselecior and one mixer cavities with dielectric plungers. 


Fig. 3. A typical u.h.f. coil strip for the Standard Coil 82 


channel turret tuner. The vertical partitions are condenser plates. 
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TROUBLESHOOTING 


By 
WALTER H. BUCHSBAUM 
Television Consultant 
RADIO & TELEVISION NEWS 


HEN u.h.f. tuners and converters first appeared in the 

customer's home, the average service technician often 

referred all service work to the manufacturer. As u.h.f. 
equipment becomes more popular and technicians have 
more opportunity to familiarize themselves with it, 
troubleshooting u.h.f. tuners and converters will become 
part of the regular TV service business 

This article discusses the basic u.h.f. tuner circuits, lists 
their defects, and describes a number of popular models 
and their typical troubles. The v.h.f. tuner or if. section 
which is often part of a tuner or converter is not consid- 
ered here, since most service technicians are familiar with 
those sections. 

The main difference between a u.h.f. tuner and a con- 
verter is its physical location rather than its electrical 
characteristics. If it is mounted in a separate box on top 
of the TV set, it is usually considered a converter, while 
the same unit, mounted on the main chassis and housed 
inside the receiver, is called a tuner. The u.h.f. circuits of 
both are identical and therefore subject to the same de- 
fects. For this reason, whenever we refer to a tuner, the 
same holds true for a converter and vice versa. 


Basic Circuit 

The u.h.f. portion of all tuners to date consists of an r-f. 
network, a local oscillator, and a mixer. Some manufac- 
turers are planning to use an r.f. amplifier stage for the 
u.h.f., but except for experimental models, none of the 
popular u.h.f. equipment now in use has an r-f. stage. A 
basic u.h.f. tuner circuit is shown in Fig.5. To cover all 
channels, either L,, L:, Ls, or the corresponding condensers 
may be varied. In Fig.5 the three resonant circuits are 
shown as simple coils and condensers, but transmission 
lines, parallel inductances, and switching networks are 
more commonly used. In commercial tuners the resonant 
circuits are often either shortened transmission lines o1 
some other arrangement that permits varying the reso- 
nant frequency over a wide range. Some of the switch- 
type v.h.f.-u.h.f. tuners, such as the RCA KRK-25, actually 
use small coils and condensers. Some tuners make use of 
printed circuits, these are, however, rare. 

When we consider the diagram of Fig.5, the trouble- 
shooting problem appears much simpler than when we 
look at the actual u.h.f. tuner. The number of possible 
defects due to the u.h.f. portion obviously is quite limited. 
We can list the potential defects for each section 
1. The r.f. network 

a. Misalignment or poor tracking 

b. Short or open in tuning condensers, coils, or contacts 

c. High resistance solder connection 
2. Mixer 

a. Defective crystal or tube 

b. Misalignment or poor tracking 

c. Short or open in tuning condensers, coils, or contacts 

d. High resistance solder connection 
3. Oscillator 

a. Defective tube 

b. Wrong frequency or poor tracking 

c. “B+" or heater chokes shorted, open, or grounded 

d. Incorrect “B+” or heater voltage 

e. Defective r.f. bypass condenser 

f. Open or shorted coils, condensers, resistors, or 
tacts 

g. Open or shorted oscillator injection loop 

h. High resistance solder joint or bad ground 

These cover practically all the electrical defects that 
can occur in a u.h.f. tuner or converter, but this does not 
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THE ULH.F. TUNER 


With the proper equipment, service technicians 
can repair most u.h.f. TV tuners. Here's how. 


take into account such mechanical defects as broken dial 
cords, corroded contacts, misadjusted dials, burned-out 
panel lamps, etc. Any technician who has serviced a.c.-d.c. 
radios will be familiar with this type of trouble and, in 
any event, these mechanical defects are fairly easy to 
spot. 

The fifteen items listed can produce a variety of symp- 
toms and may require considerable servicing. The trouble- 
shooting procedure will be simplified greatly if we keep 
these items in mind, because many of these defects can 
be checked fairly quickly. 

Before deciding that defect 


a particular originates in 


the u.h.f. section, a number of tests should be made to pin 
down the trouble. Usually, the only service calls due to 
the u.h.f. section are those where either nothing is re- 


ceived on the u.h.f. channel or the signal is weak, inter- 
mittent, or subject to interference. Such defects as un- 
stable horizontal or vertical hold, distorted picture, and 
hum in the sound are never due to a tuner defect. Wher- 
ever more than one station can be received, the second 
station can serve as a check on the tuner operation. This 
holds true where one is on u.h.f. and the other on v.h-.f. 
If the defect appears on both stations, the u.h.f. section 
is obviously blameless. Even where two u.h.f. stations 
only are received, chances for mistracking on both are 
small. However, some of the other items on our list of 
defects will hold for the entire u.h.f. band and can not be 
checked in this way. 

The four general symptoms for defective u.h.f 
operation can each be traced to particular 
can each be located by definite tests 

1. No wh. To make sure this is due to the 
tuner, check whether a v.h.f. or another u.h.f. station can 
be received. Where no other signals are available, connect 
a v.h.f. or if. signal generator to the output of the u.h.f 
mixer and modulate the signal with 400 or 1000 cycles. If 
bars appear on the screen, the u.h.f. tuner or antenna is at 
fault. Check the antenna installation for broken wires or 
bad connections. To service the tuner, do the following 
heater Check these 
tuner terminals as well as directly 
pins of the oscillator tube socket 


tuner! 
defects, and 


reception 


a. Measure “B+” and 
voltages at the u.h.f 
on the 


voltages 


Fig. 5. 


Basic u.h.f. tuner circuit. 


Fig. 6. Schematic of the Mallory u.h.f. tuner. used in the converter of Fig. 1. 
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Fig. 4. The Kingston u.h.f. tuner, used in Regency converters. 
Note the parallel transmission lines and sliders for tuning. 


b. Replace oscillator tube, then replace mixer crystal 

c. Check all coils for opens; all tuning condensers for 
shorts. 

d. Connect u.h.f. sweep generator to antenna input and 
observe response on scope. If nothing gets through, one of 
the components in the r.f. network is probably open o1 
shorted. Try another mixer crystal or substitute a u.h.f 
crystal detector probe 

e. If the r.f. network is OK, check the oscillator for 
oscillation. Connect the v.t.v.m. with a 1l-megohm series 
resistor to the oscillator grid and check for negative grid 
bias. Tuning the oscillator, or placing a grounded object 
near one of the tank coils should vary this bias consid 
erably. To check frequency, use a grid-dip meter and ob- 
serve the dip in bias voltage when the oscillator and grid- 
dip meter frequencies coincide. Another way to determine 
frequency is with a generator and oscilloscope 
Tune the r.f. network and sweep generator until a “birdie, 
due to the local oscillator, is visible. To make sure that 
the “birdie” is created by the oscillator, place your screw 
driver on the oscillator grid and observe that the “birdie 
will shift or disappear. The frequency of the local oscil 
lator is found by tuning the marker signal, sometimes 
part of the sweep generator, until the two “birdies” co 
incide 

f. With the r.f. network and local oscillator all 
operating properly, any loss of signal must occur 
in the antenna and lead-in wires, or else 
Leaving the u.h.f. sweep generator connected, use a crys 
tal detector and trace the path of the signal from 
the output of the mixer through the v.h-f. or if 
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Fig. 7. 
channel 


Partial 
turret 


schematic 
tuner 


diagram of the Standard Coil 82 
showing the u.h.f. portion and strip. 


> Weak signals 
other 


As mentioned previously, eliminate all 
circuits as culprits before suspecting the u.h.f 
tuner. It is best for this type of defect to bring the re 
ceiver to the shop where a good strong signal should be 
available and comparison with other sets possible. If it 
is definitely established that the loss of signal strength 
occurs in the u.h.f. tuner, the following steps are in- 
dicated 

a, Measure oscillator plate and heater voltages 

b. Replace the mixer crystal 

ec. Connect a u.h.f. sweep generator and oscilloscope to 
observe the bandpass of the r.f. network. Refer to the 
manufacturer's data for correct alignment instructions 
If the r.f. and mixer networks are misaligned, consider- 
able loss in sensitivity will occur. Where no exact align- 
ment data is available, tune the bandpass for maxi- 
mum amplitude at the weak station 

d. The only remaining defect could be 
oscillator injection voltage. Try a new 
then check the oscillator injection 


insufficient 
oscillator tube, 
circuit In some 


tuners this is a 1- or 2-s“ufd. condenser; in others a 
coupling loop or link is used. Replace the condenser or 
check the loop for an open connection. In order to check 
the operation of the oscillator injection network, the if. 
side of the mixer can be disconnected from its ground 
return and a milliammeter inserted. Crystal current due 
to the oscillator output should be between 0.1 and 1.5 ma. 

}. Intermittent: One type of intermittent occurs on 
every channel and can be caused by tapping, squeezing, 
or jarring the tuner. Such a defect is due to a bad solder 
joint, or broken lead or component, and can invariably be 
located by mechanical inspection. The second type of in- 
termittent occurs only at certain points in the band, espe- 
cially when the tuning mechanism is used. From this 
description, noisy contacts, corroded wipers, or shorted 
condenser plates are probably the trouble Again the 
defect can be repaired by simple mechanical means 

,. Interference: Many of the current u.h.f. tuners and 
converters radiate a considerable amount of their oscil- 
lator signals Although interference between two re- 
ceivers is rare in most u.h.f. areas because of the channel 
allocations and the higher i.f. frequencies, it is possible to 
run into this trouble. Some of the tuners operate the 
oscillator below the incoming signal, while others employ 
harmonics of the local oscillator. Interfering beats due to 
other u.h.f. equipment appear in the same manner on the 
screen as v.h.f. or i.f. interference The remedies are 
the same; i.e., shielding of the offending tuner, orienting 
the antenna and transmission line for minimum interfer- 
ence and, as a last resort, relocating one or both antennas 

In addition to oscillator radiation, strong v.h.f. stations 
sometimes ride through the u.hf. tuner and beat with 
the output of the u.hf interfere directly as 
a superimposed picture. The only remedy for this is the 
use of an efficient high-pass filter in the input of the tuner 
and shielding of the u.h.f. network and the connection to 
the v.h.f. tuner, in the case of an external u.h.f 


Typical U.H.F. Tuners 
One of the widely used u.h.f. tuning mechanisms is the 
Mallory u.h.f. system which is found both in tuners and 
in external converters. The circuit diagram of the u.h-f. 
portion is shown in Fig. 6, and we can clearly distinguish 
the r.f. network, the mixer, and the oscillator circuits 
The r.f. network is double tuned, one tuned circuit 

(Continued on page 169) 


section, or 


converter. 


Fig. 8. (A) Schematic diagram of the continuous u.h.f. tuner used by Philco in its TV 
receivers. (B) Bottom view of the tuner showing the ganged variable tuning condenser 
and the flat brass horseshoe-shaped strips which are the preselector tank coils. 
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REQUENTLY the radio or audio 
nen is calied upon by local service 
clubs to furnish an applause metet 
for the impartial judging of audience 
response to the efforts of hitherto un 
discovered entertainers. Since these 
‘talent shows” or “amateur contests 
are always charity affairs, a protes 
sional-type applause meter, such as 
used on radio network rive-away 
shows, is not justified 


All too frequently the hastils 


lashed-up “applause mete consists 
simply of a voltmeter clipped across 
the theater p.a. speaker line. This ar- 
rangement is highly unsatisfactory 


for while the maximum leve 
round ot applause Is re ad an eq lally 


if not more, important factor, the du- 
ration of the round, is guessed at or 
ignored altogether 

The applause of a single person con 
sists essentially of a series of very 
short, highly damped bursts of sound 
repeated at an average rate of about 
three per second. The amplitude and 
repetition rate of the bursts and the 
duration of the series of bursts, that is 
to say, the amplitude and total num 
ber of bursts, are functions of the en- 
thusiasm of the applauding person 
The applause of a group of persons 
consists of a number of these series 
superimposed on each other with 
bursts scattered in almost random 


I 


By BASIL C. BARBEE 


Fig. 2. Complete schematic diagram and parts list covering the applause meter. 


Fig. 1. Over-all view of the author's applause meter. This one was housed in 
an old v.t.v.m. cabinet but any other suitable housing could be substituted. 


Combine an audio amplifier, rectifier, and d.c. milliammeter 


into a weighted circuit for integrated indication of applause. 


fashion. The average pulse amplitude the round of applause following that 
ind the total number of bursts emit act 
ted are functions of audience enthusi Fortunately, this difficult-sounding 
asm. Both the amplitude and the num mathematical operation may be ac 
ber of bursts increase with increasing complished quite simply by electronic 
audience enthusiasm for the act being means. The instrument shown in the 
applauded photo, Fig. 1, was designed and built 
It may be seen from these conside! in about three hours Probably an 
ations that measurement of the reac other hour would have been spent 
tion of an audience in favor of an punching the chassis except for the 
individual act may be approximated fact that the chassis and power-sup 
fairly well by integrating pulse am ply of a discarded v.t.v.m. were used 
plitude with respect to time over The unit incorporates a preamplifier 
the time interval of the duration of (Continued on page 158) 


Standard parts are used throughout for ease of construction. 


R 2 2 vrte gohm ly, _ res 

K 1500 ohm, \y w. res 

k 220,000 ohm, Vy w. re 

be 390,000 ohm, yw ‘ 

hk 47 out ohm l, + res 

R 500,000 ohm pot (“volume ) 
R 2200 ohm, ') w. res 

R.—100,000 ohm, 2 w. res 

R,—15 megohm, Vy w. re 

R 470 ohm w. res 


R 1000 ohm 2 
R 60,000 ohm 
ohm, 1 w. res. in parallel 


500 ohm pot 


ohm, ' + 


res 


) chm, 10 w. wirewound 
1300 ohm, 10 w. wirewound + 

c 005 wid., 600 ». cond 

c 1 ufd., 600 ¥. cond 

c 450 »v. elec. cond 

( 600 +. cond 

( 600 ». cond 

c 2 afd., 200 v. paper cond se ext 

Cc. 8/8 ufd., 4350 v. ele« nd 

f 1 amp fuse (3A4G) 

Pl Pilot light (247 

J Microphone connector Amphen PC 7 | 
or equiry 

Ml 0-1 ma. d.c. meter 

S.—Push-bution sw., momentary normally 
closed 


S.p.s.t. toggle sw» 


6AU6 + 


vi 


41 IMPEDANCE 
MIC. INPUT 


—~ jf 
it 


Power trans 50-0 


6ALS tube 
604 tube 
6OXSGT tube 
ODS tube 


6.3% @ 2 amps 
} 6AU6 tube 
U 6AQG tubs 


—_ . 
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A 220 MC. R.F. AMPLIFIER 


By 
LEROY W. MAY 
WS5AJG 


Y 
5. 
i RRR RR 


HE amplifier to be described is 
T neitne new nor original It is 

just a smooth working 220 me 
rf. amplifier that is free from para- 
other undesirable side ef- 
fects that quite often show up around 
frequencies 

It was originally 
used with an Amperez 
but somehow the 
bucks were never in one place at one 
time. Therefore, one of the old spare 
surplus 829B tubes, that we have had 
around for years on 144 mec 
used. It is anticipated that some day 
in the future one of the AX9903 
bottles will move into the socket, re- 
placing the old tired 829B that 
ently 


sitics or 


these 
designed to be 
AX9903 tube, 


necessary nineteen 


was 


pres- 
rents the space 

Tired or not, though, the 829B 
works very well in this amplifier 
With an input of 80 watts unmodu- 
lated, the output, as estimated from 
observing a 60-watt lamp, could 
safely be said to be at least 55 watts 
Under full modulation at this 
the 60-watt lamp will burn 
than normal and if a 
whistle is used, the bulb 


input, 
brighter 
sustained 


will turn 


Over-all view of the amplifier with the right side shield of the box 


removed. 


The 829B tube can be seen. also the input and output 


butterfly variable condensers. The ground strap of copper can be 


seen grounding the rotor of the output or plate butterfly. 
tube from the butterflies and also shields between the butterflies which 


The shield isolates the 
in effect. 


shields the input and output circuits from each other and from the 829B tube. 


Construction details on a half-wave line amplifier which 


makes adequate power practical on the 220 megacycle band. 


blue and finally give 
these frequencies, the 


is none too ac 


up the ghost. At 
lamp bulb test 
urate, but in the ab- 
better way to measure 
output, almost everyone 
method. Inputs up to 120 
used with the 829B but 
a small fan is recommended for 
ing under these conditions 
The 829B tube is rated in the tube 
manuals for full output to only 200 
me. How much derating should be 
made for the 220 mc. operation is not 
definitely known. One thing we found 
sure It isn’t as easy to get 
yoing on , rT is on 144 me Now 
«-<VU mc. may not much 
(actually it is 


sence of some 
the power 
this 
watts may be 


uses 


cool- 


out tor 


appear to be 


higher than 144 me 


The input lines are shown in this photograph. The output lines are identical. The 


tube socket is visible through the cut-out. 


Other ends of the lines go through 


the openings in the box to the stators of the butterfly-type condenser units. 


“~) but they don't list that 200 me 


#ximum in the tube books for noth- 
One thing that 
bit when we 


bothered us quite a 
started usin the S829B 
on 220 was its high input capacitance 
of 14.5 wszfd. This showed up in the 
form of an extremely small coil to 
resonate on 220 mc. Next, a quarter- 
wave was used. This 
helped some, but then, a line 
that would tune looked pitifully short, 
and it was 
A lot had 
wave lines 
hardly 


shortened lings 


even 


been heard about half- 
they had 
particular 
trouble encountered on 144 me 
with quarter-wave Now, 
however, appeared to be an excellent 
time to start in on them and see if 
perhaps they might help in this situa- 
tion 

Right off, it found that 
wave lines would do the job 
line was available when the 
per indicated 220 me. resonance to 
ictually see and feel. After a little 
with the tube and 
lines to 


but up until now 


been needed No 
was 


sections 


was half- 
Enough 


grid dip- 


playing some make- 
shift approxi- 
mate length necessary, it was decided 


ascertain the 


to go ahead and see if an amplifier 
could be built in a permanent fashion 

After a look in_ the 
(junkbox for lowbrows) we 
gadget that looked promising 
was the housing for the r.f. section 
of the old radar transmitter called 
the ASB-4. This thing used a gob of 
1ISE’s and had a mess of lines attached 
thereto The box, which measured 
about 5x5x6 inches, had a couple 
of openings in the proposed top and 
bottom and a pair of cathode lines 
which appeared to be in the right 
position to engage the input and out- 
put prongs of an 829B tube The 


stockroom 
found a 
his 
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lines turned out to be just the right iaduiedan 
. - NOTE: GRID AND PLATE L 

length after the tuning condensers CONNECTED TO TUBE ELEMENTS 

were hooked on the ends of them and 220M BY f LENGTHS OF 1/4" COPPER STRA egomc 


the construction was such that excel- — pe +o 
lent isolation was obtained between 8298 


" ) 
the input and output circuits Ma ice 


Now you might not have an ASB-4 
around, but with a box of about the cs] R23 
3 
4 
ROUND 


same dimensions and few inches of = 
3/16 or “% inch copper tubing, you 


] : (GROUND 
can duplicate the deal perfectly In = 


; Ne OPTIONAL) 
fact, it will probably beat this one 


es 


ee 
| SHIELDED WIRE OR COAX 


for looks. One of the stock utility SHIELDED WIRE 2 


vi 
RG-S9/U COAX ? 
boxe with removable side covers 
fill > ] 
will fill the bill “09 8 
A look at the photos and a few bs aL 
words will suffice to get this amplifier 2 10,000 ohm, ©, tapped 2” 


construction moving The tube is from hot end of lines) = ‘ 
: 20,000 ohm, 10 ww. wirewound res . input and output coupling loops. BI 

mounted inside of the box with the . Flin vig wom e- Rape a ace anteiet tinh. Baie. A” tan 
d in series) RF RF¢ 11 «. 220 en Ln” dia. close 
half an inch Four 1 % inch machine . . if ) fd. disc. coramn wound, tapped to plate lines 2” from hot end 
screws with nuts will accomplish this nd of line 

i } ‘k ‘ oo! td. feedthrough cond M 0-235 ma. d.c. millhammeter 
Immediately under the tube socket is I ” of 5/88” or Ve" enpoer tubing rip Pomnatigge papers: neeeete eh 


spaced center-to-center “4 U S29B tube 


socket jacked up off the chassis about 


the opening in the chassis that will 

allow the grid lines to be soldered to 

the grid lugs of the 829B socket 
Directly above the 829B tube wil 


Complete schematic diagram and parts list for the 220 megacycle r.f. amplifier. 


seen the opening in the chassis thi both eg 


ounded In our. particular are used at this point to feed in the 
will allow the plate lines to be 


layout, it was found that a slight plate voltage to the plate lines, while 
amount of hand capacity effect exist- the bias to the grid lines is fed in at 
ed on the piate tuning condenser and the minimum rf. point through a 
copper strip about a quarter-inch grounding the rotor cured this The couple of 10,000 ohm, % watt re- 
wide are employed to connect to the grid condenser rotor was left floating sistors 

plate lines If it 


nected to the tube pins. Large size 
Fahnestock clips with pieces ol solt 


is found necessary to ground the Output and input coupling loops 
use a wide piece of copper! consist of “hairpins” formed by No 


tuning condensers, which will strip and bolt it down to the nearest 14 bare copper wire insulated with 
be at the opposite ends of the pairs 


The grid tuning condenser and the roto! 
plate 


place on the chassis spaghetti, and are located at the 
of lines, are mounted inside the box When using half-wave lines it be minimum r.f. voltage points on the 
with their shafts running through comes necessary to feed in the plate lines. A pair of ceramic pillars from 
the front Thus, when a panel is and grid voltages at a point of min BC-375E tuning units hold each one 
mounted to the box, the tuning con- mum r.f. voltage. This point is quite of these loops in place. Coupling to 
trols are accessible from the front easy to find and may be done with the input and output is adjusted by 
Clearance holes are drilled in the top the grid dip meter before applying 
and bottom of the box so that the power! Merely use 
lines may be connected to the stators 


bending the loops in relation to the 
a sharp-pointed lines 

lead pencil and touch the line along This amplifier was driven by a 
of the tuning condensers. These are its length until you find a point where converted 5 


o22 transmitter operating 
surplus butterfly-type condensers ob it has no effect or a minimum effect on 220 me. and more than enough 


tainable for around thirty-five cents on the meter As a check, after the drive is obtained. The final of the 
each and mounted with 6/32 studs amplifier is finished and fired up, the 522 was running about 22 watts input 


The rotors are normally floating and, pencil may again be used, this time ind 25 or 30 grid milliamps could 


in the amplifier, it may be found that to look for minimum r.f. sparking at be pumped into the 829B amplifier 


the operation is better with one or the pencil point. Home-made chokes (Continued on page 118) 


Another view of the r.{. amplifier with one side of the box re Opposite side of the box. The ventilating holes are essential 
moved to show the internal construction. The shield cover is to aid in cooling the tube. The input lines are visible on top 
not visible in this photograph. 829B may be seen at right of the chassis and they terminate on ceramic pillars. 
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By BERT WHYTE 


ITH this issue, the “Certified Rec- 

ord Revue” goes into the fourth 

month of its existence. Your re- 
sponse to our request for comments in 
the first issue has been immediate and 
enthusiastic. 

We are frank to admit that we ap- 
proached the idea of a record review- 
ing column in Rapio & TELEVISION 
News with some trepidation. After all, 
there was no precedent for 
feature in a technical magazine. Your 
many, many letters have been a 
source of personal gratification to the 
author 

Your 
ideas 


such a 


letters and the opinions and 
expressed therein have been 
carefully screened with a view toward 
giving you what you want in this 
column. There were those who felt 
that more attention should be given 
to the musical values of the record- 


others who want a more 
technical critique than is now being 
offered. In the main, most of you who 
wrote wanted the present balance of 
technical evaluation and musico-es- 
thetic considerations to be maintained 

On two points there 
complete unanimity of 
the naming of 
reviewing the 
comparative analysis of 
cordings of the same 
Both practices will be 
fact, with the next 
reviews of recordings old and new 
will be incorporated in this column 

Keep those letters coming in and 
I'll do my level best to try and make 
everyone happy. Since by the time 
you read this column Christmas will 
be upon us, let me take this oppor- 
tunity of wishing you a Merry Christ- 


ings and 


almost 
opinion one, 
the equipment used in 
and two, the 
different re- 
musical work 
continued, in 
issue comparative 


was 


records 


Capsule reviews of records old and new for your Christmas gift-giving. 


AURIC—Suite from Les 
SATIE—Parack 


imbia ML 21] 10” LE 
Modern, jazzy type of thing with some 
amusing writing. xcellent sound and per 
formance. 


BARTOK Thi ian oncerte 
imbia MI LI 
The last work of this genius and one of 
his most listenable. Dissonance, atonality, it's 
all here, but very interesting. Good sound. 


BARTOK — Musi r Strings, et 
Mercury MG 50001, 12” LI 

A tremendously powerful work. Might 
have to listen to it a couple of times before 
you begin to appreciate it, but it's worth 
your time. A top recording excellent for 
transients. 


BERG Wozzeck 
imbia SL 118, two 12” LP 
Another hard one to love at first hearing. 
This awesome tale, once understood and 
digested, can be a terrific listening expe 
rience. Great performance and some won 
dertul sound. 


BERNSTEIN.Ace of Anxiety 
lumbia ML 4325, 12” LP 
This is the second symphony of Leonard 

Bernstein, ‘enfant terrible’ of modern Amer- 

ican music. It's pretty deep stuff, even a 

little grim, but nevertheless fascinating. Try 

section entitled the “Masque.” Jazzy figur 
ings and all sorts of good transients. 


DEBUSSY —Le Martyre de St. Sel 
Allegro All 3004, 12” LP 

Little known work of Debussy, this is 
beautiful, grandiose music, gorgeous solo, 
choral, and orchestral effects. Definitely 
recommended. 


HINDEMITH Philharmonic Concerto and 
Apparebit Repentina Eies 


istien 


ipl ro : oF 

The opening brass chords in the ““Appare 
bit’ are worth the price of the record. uge 
sonority. Massive orchestration in the con 
certo and near the end a wonderful bit of 
writing for trio. Good sound. 


HONEGGER ncerto da Camera 


; 1 


4} r 5 J ae } 

Some spritely. interesting writing for flute 
and English horn. Very good playing and 
some of the best woodwind reproduction on 
records. 
KODALY—Missa Brevis 
NOEM feur 10" TE 

Modern treatment of a Mass in time of war. 
Tremendously rich in scoring and with some 
low. low organ pipes to test your speaker. 


MILHAUD vreation du M 


lumbia 3, 1 LI 
Man, this is red hot! About the jazziest 


modern in existence. Wonderful 
ance and plenty of hi-fi. 


NIELSEN — Sy hony #€ 


perform 


One of Denmark's foremost symphonists, 
this is among his most interesting works. 
Highly dramatic with a slightly astringent 
flavor. Magnificent sound especially in the 
movement called “Burlesque.” 


SCHONBERG—Gurrelieder: | 
Waldtaut 
‘olumbia MI 40, 10” LP 

To those of you who think Schonberg 
nothing but atonality and discord, listen to 
this. truly beautiful and poignant work. 
Fine performance and excellent sound. 


SCHUMAN, WM.—Judith and Und 
Ballet Suites 
Mercury 10088 we” 

Two powertully written and blood-curdling 
ballets. There is plenty of hi-fi pyrotechnics 
in these two! 


mas and a year of happy listening. 

Equipment used this month: Pick- 
ering 260 pickup, Fisher master audio 
control, McIntosh 30-watt amplifier, 
Jensen G610 “Triaxial” in the “Read 
Fold-a-flex” enclosure 


BEETHOVEN 


SYMPHONY #5 in C, 
CORIOLAN, AND 
OVERTURES 
Minneapolis Symphony Orchestra con- 
ducted by Antal Dorati. Mercury “Olym- 
pian Series” MG 50017. AES curve. 
Price $5.95. 
SYMPHONY 


ee 
-— 


EGMONT, 
LEONORE 23 


#5 IN C, SYMPHONY 


NBC Symphony Orchestra conducted by 
Arturo Toscanini. Victor LM 1757. Or- 
thophonic curve. Price $5.72. 


What! This old chestnut again? 
And two recordings at that, I can hear 
you exclaim. OK, so this 
among warhorses has been 
the 14th and 15th times. You may ask 
why, with good How come 
Victor and Mercury are trying to buck 
the competition of thirteen other ver- 
sions? Are they really necessary? My 
answer is yes, and I consider thei 
issue a tribute to the respective musi- 
cal directors of Victor and Mercury 
Both these worthy gentlemen had the 
courage to release these recordings on 
the premise that they 
that none of the previous recordings 
were totally satisfactory. I heartily 
concur, With some reservation. This 
reservation lies within the nature of 
Beethoven's 5th itself. I don’t think 
any recording, or for that matter con- 
cert performance of this symphony 
can be totally satisfactory. The temp- 
tation for conductorial interpretive 
“tampering” is too great, the discip- 
line demanded of the orchestra formi- 
dable indeed. However, this is merely 
academic. Let us take a listen to these 
latest entries and find this justifica- 
tion of which I speak 

Beethoven 5th is the work that will 
be herein reviewed, as you have sur- 
mised from. the The other 
works should come in for more atten- 
tion, but alas, space is always at a 
premium. Suffice to say that the three 
great overtures have never been af- 
forded such fabulous recording. With 
the drive and spirit that Dorati im- 
bues in his reading of them, these 
little jewels of Beethoven's genius be- 
come more sparkling and scintillant 
than ever. Toscanini’s reading of the 
Sth symphony is somewhat restrained 
for him, but nevertheless must be con- 
sidered the best on records at present. 

In the Beethoven 5th we find Victor 
and Mercury on opposite sides of the 
fence with their recording 
techniques. Mercury, having consid- 
erable with their single-Tel- 
efunken-over-the-podium pickup, uses 
it again in this recording, with stun- 
ning effect. Victor is sticking by its 
guns and continues the multi-mike, 
console mix type of recording. The 
result in both cases, is that we now 
have two of the best sounding Bee- 

(Continued on page 136) 


RADIO & TELEVISION NEWS 


warhorse 
done for 


reason 


were needed 


above 


respective 


success 


Christmas is Coming! 
The holiday gift-giving season opens up a 
lucrative market for the audio dealer. Be 


ready to cash in on these opportunities. 


HE AGE of high fidelity is upon us and the buying 
spirit of Christmas will undoubtedly climax a period of 
unexcelled consumer promotion. No longer can we con- 

clude that high-fidelity merchandise is only for the tech- 

nician and audio enthusiast. The breadth of the market 
has changed; everyone who stops to listen is a potential 
customer. 

Today more and more dealers are aiming their 

Stories at the general consume! 


sales 
From the window to 
the counter the merchandising story of high fidelity has 
taken its place with the promotion of leading music prod- 
ucts No longer does the dealer have to translate the 
meaning behind “high fidelity The average consume! 
today is constantly on the receiving end of hi-fi indoctri 
nation, either through the editorial text of leading na- 
tional magazines or through the stepped-up advertising 
campaigns of manufacturers 

High-fidelity dealers of all varieties have within their 
grasp the tremendous opportunity of placing music at its 
best within every home. However certain selling patterns 
have to be compromised to reach this new opening mar- 
ket. The very fact that it is the home magazines which 
are the recipients of the largest space advertising 
dicative of the trend of thinking of the manufacturer 
Add to this the editorial emphasis given music in the 
home by these very same magazines. In short the place 
of high fidelity in the home is related to better 
within the home The 


is in- 


living 
design trends point up the im- 
portance of interior selling in the general hi-fi sales story 

There is every indication that the market of tomorrow 
is a non-technical one. The customer, a majority of whom 
will be women, is anxious to see as well as hear There- 
fore the very element of the dealer's surroundings will 
be most important in the production of greater sales. The 
customer's interest should be considered first—show him 
what he likes to see; make him comfortable; above all 
don't try to make his decision 

The volume customer of high fidelity this Christmas 
will be a far different breed than that which the dealer has 
previously faced. No longer shall he be registered as a 
“bug”; rather he should be considered as one of many who 
value good listening. The technical circuitry is only of 


December, 1953 


Carl Fischer. Inc., New York Music house, promotes 
the sale of hi-fi gear with this effective display. 


interest as it relates to what he hears 


Sure, just as 
the early television purchaser, he will consider himself 
one of the chosen few and high-fidelity ownership will be 
noted with pride. He will discuss with his neighbors the 
advantages of owning a high-fidelity unit as if he were 
an authority on reproduction. That of course will be the 
greatest factor in the development of increased sales 
the germ of the “have's” will affect the “have-not's” and 
before long the term “high fidelity’ will become almost 
as popular a subject of conversation as early television 

One point should be constantly kept in mind—the cus- 
tomer views audio components not as complete entities 
within themselves but rather as parts of a complicated 
mechanism. Therefore, in evaluating a program of com- 
ponent selling, one must be aware that although plugging 
one component into another is a simple matter the pu 
chaser prefers that you make the assembly 

It should never be forgotten that the growing consumer 
market thinks in terms of the good “old” radio-phono 
graph and, as such, he thinks in terms of a complete 
package. To take the complexities out of high-fidelity 
selling, it would be desirable to de-emphasize the switch- 
ing console. The average consumer watching the varied 
paraphernalia put to use likes to get back to the common 
“off-on” knob The onlooker is beset with confusion at 
the variety of equipment, the wiring, and the lights that 
intermittently flash “on” and “off Consider the unini 
tiated as you would a backward child, broaden his perspec- 
tive through association. Set up working systems within 
consoles and have comparisons made through simple 
known controls. This system has presently been adapted 
in the recently opened outlets of Electronic Workshop 
and Sun Radio, both in New York City 

As a dealer in audio products, you are faced with an 
entirely new breed of customers. They will be more fre- 
quent and less demanding technically They want to 
buy what they can see as well as hear At times their 
innocence may seem insufferable; but patience, fortitude, 
and good consumer merchandising will pay more than 
adequate dividends. This Christmas can be a “green” one 
for hi-fi dealers with the cash registers playing “Jingle 
Bells” all day long. VO - 
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Mac's RADIO 
SERVICE SHOP 


ti 


S MAC stepped briskly 

service shop, glad to be out of the 

cold December drizzle, he heard 
his assistant, Barney, reading aloud 
to Miss Perkins, the office girl, an 
item from the morning paper 

“"And the meeting of the noise 
abatement group was addressed by 
Mr. McGregor, local and TV 
service shop owner, on some of the 
technical aspects of generation 
and its effect on local television re- 
ception’.-Hey, how about that?” the 
youth broke off as he saw his em- 
ployer. “Why didn't you tell me you 
were going to talk? I'd like to have 
been there.’ 

“It was bad enough as it was,” 
answered as he shrugged out of his 
“You know how hard it is 
for me to try to make any kind of a 
public speech anyway; and if I had 
had to look at your grinning mug out 
front, I'd never have been able to say 
a word.” 

“How did 
deal?” 

“Harold, over at the 
me to make the talk. He had been in- 
strumental in getting things rolling 
on this ‘better television’ group in the 
first place; but he said things were 
beginning to get a little out of hand 
What had started out to be an investi- 
gation of the possibilities of improv- 
ing reception was rapidly deteriorat- 
ing into a witch hunt. Extremists in 
the group were determined to ‘do 
something’ about poor reception. Some 
were in favor of ‘ordering’ an FCC 
truck into the area to make a noise 
survey. Others wanted to deliver an 
ultimatum to the mayor and city 
council either to clean up receiving 
conditions ‘or else.’ Still others were 
drafting proposed city ordinances for- 
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inside his 


radio 


noise 


Mac 


overcoat 


you get roped in on the 


bank, asked 


By JOHN T. FRYE 


TV RECEPTION AND NOISE 


bidding the use of any device what- 
ever that disturbed television recep 
tion. Harold thought that if I could 
present a few and figures on 
signal strength, noise measure- 
ment, FCC policy, and so on, it might 
help to cool things off a little. Other- 
wise, he said he had nightmares of 
himself being pushed along at 

head of a French Revolution kind of 
mob marching on the City Building.” 

Jarney chuckled at this picture and 
then went on to ask, “Did you 
things off any?” 

“I don’t know. They 
sion period before my 
me a good idea of 
thinking. Most of 
vinced that noise in our town 
way above normal and that this ab- 
normally high level what 
stood between us and good television 
reception. What I tried to do was 
point out as tactfully as I could the 
things that should not be done be- 
cause they would just be a waste of 
time. For example, I explained that 
the Federal Communications Commis- 
sion provide a 
making They do have 
mobile locating unau- 
thorized stations and interfer- 
ence using radio frequency 
energy, but unless the interference is 
to a radio service involving safety of 
life and property, investigations are 
normally conducted only during peri- 
odic inspection trips to an area.” 

“Strictly speaking, we are not sup- 
posed to be receiving television here, 
anyway, are we?" Barney asked 

“That's right. The closest v.h.f. sta- 
tion is seventy miles away, and the 
next closest is better than a hundred 
On top of that we are located down in 
a river valley that averages fifty to 


facts 
local 


coo! 


had a discus 
talk that gave 
how they 
them were 


were 
con- 
was 


noise was 


does not service for 
noise surveys 
units used for 
radio 


sources 


seventy-five feet below the surround- 
ing terrain. Our average at-the-set 
signal strength delivered by a yagi 
antenna fifty feet in the air is around 
five to ten microvolts as measured 
with our service-type field strength 
meter. Sometimes, with a good ther- 
mal inversion, this will climb to two 
or three thousand microvolts; but 
these times are rare. They only serve 
to make people wonder why reception 
can't be like that all the time. As the 
signal grows weaker, the noise comes 
up in the sound along with snow in 
the picture; and that provides many 
people with the answer is the 
villain. If it were not for excessive 
noise, they reason, reception 
could be had all the time.” 

“How did you go 
them out of that idea’ 

“I tried to explain what the FCC 
considers necessary in the way of sig- 
nal strength for good reception, and 
I'm afraid I got a little too technical 
there. I told them that the basic unit 
of measuring field strength is the one 
microvolt of potential that is devel 
oped in a conductor exactly one meter 
long by the magnetic flux of a radi 
ated wave of the proper strength 
sweeping Waves that are 
weaker or stronger are expressed as 
sO many ‘times’—-decibels to us—be- 
low or this strength of 
one microvolt-per-meter. This meas 
ured voltage, of that actu- 
ally produced in our standard antenna 
proper mounted in free 
not the voltage delivered to the set 

“Never mind. simplifying things 
from here on in,” Barney said. “You've 
got me interested now How much 
FCC say we need?” 
somewhat where 


noise 
good 


about talking 


>? 


across it 


above basic 


course is 


space; it 1s 


signal does the 

“Depends upon 
you live. They list two grades of serv 
ice: A and B. Grade A service is in 
tended to provide 
acceptable to a median 
whoever that is! !—at 
cent of the time at the 
cent of the receiver 
outer limits of the service 
ceiving antenna is to be a half-wave 
dipole for channels 2-13 and an 
tenna with 8 db gain on charne! 

83. The lead-in is figured 

fifty 300 ohm twin-lead 
assumed that urban noise 
will prevail that will contribute all 
the way from 0O to 14 db of 
Under circumstances, the 
specifies a minimum of 68 db 
1 microvolt-per-meter on channels 
6, 71 db on channels 7-13, and 74 db 
on channels 14-83.” 

Barney hauled down Terman’'s “Ra 
dio B and turned to the 
db tables in the back now,” 
he mused. “That would mean we need 
about 2500 microvolts on the low v.h.f 
channels, 3300 microvolts on the high 
channels, and around 5000 microvolts 
on the u.h.f. channels.’ 

“That sounds’ reasonably 
Mac agreed. “Grade B service is fig- 
ured to provide quality acceptable to 
our mythical median observer 90 per- 
page 176) 
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least 90 per- 
best 70 per 
locations at the 
The re- 


feet ol 


conditions 


noise 
FCC 


above 


these 
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iginee) ing” 


“Let's see 


close,” 
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KNOW YOUR 1954 
WESTINGHOUSE 
TV RECEIVERS 


By 
W. L. WRIGHT 


TV-Radio Service Dept. 
Westinghouse Electric Corp. 


NCORPORATED in the West- 
inghouse television receivers (Models 
769T21, T70T21, 771T21 7T72K21 
773K21 774K21, T75K21, T776K21, 
786K21, and 787K21) are many design 
features of particular interest to the 
technician. In addition to a 
simplified sound circuit, an improved 
syne system, and unique provisions 
for the installation of an all-channel 
u.h.f. tuner, the layout 
has been designed for servicing 
Other new features include 
of the auxiliary operating controls, 
addition of an control on the 
rear of the improved width 
and horizontal linearity controls, easily 
adjustable yoke mount, and a remov- 
able safe ty 

For operating convenience, the hori- 
hold, vertical hold, and bright- 
controls are located behind a 
hinged panel attached to the receiver 
equipped 
facilitate 


new 


television 


entire chassis 
easy 


relocation 


a.Z.cC 


chassis, 


glass 


zontal 


ness 


controls are 
with rubber knobs to 
adjustment. The channel and 
fine tuning control for both v.h.f. and 
u.h.f. remain in the usual position on 
the right-hand side of the chassis 
The duai “off-on-volume”’ 
control are Jocated on the left- 
The addition 
the rear 
adjust- 
signal condi- 


cabinet These 
small 


selecto! 


(see 
Fig. 1) and 
picture 
hand side of the chassis 
control on 


sensitivity 


of an a.g. pro- 
vides for 
ment to compensate for 
tions in different locations and varia- 
tions in i.f. amplifier tube characteris- 
type width and horizontal 
located 
chassis for 
adjustments 
are 
focus 


receive! 


tics. Slider 
linearity controls 
right rear of the 
adjustment. Other service 
located on the rear of the 
the height vertical linearity 

control and the quieting control 
Fig. 5) The deflection yoke 
ing bracket been redesigned to 
provide the deflec- 
tion yoke while it is being positioned 
and to that the CRT 
firmly supports the flare on the 
The front glass plate can be 
for cleaning without removing 


are on the 


ease of 


chassis 


(see 
mount- 
has 
tree movement ol 
cushion 
CRT 
removed 
the 


insure 
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Fig. 1. The V-2243-1 chassis shown with the Model H-804 all-channel 


u.h.f. tuner mounted above and 


to the rear of the v.h.f. tuner. 


Information on circuits u.h.f. provisions, and alignment for 


the rapid servicing of the Westinghouse 1954 chassis. 


cabinet Four 4” 


hold the control 
Removing the 
the mounting 
the front 


the 
screws 
cabinet 


from 
self-tapping 
panel to the 
control panel 
bracket that 
to the cabinet 


chassis 


exposes 


secures giass 


New Sound System 


system 

TY 
receivers 1s use ot a 
6BN6 gated-beam the FM 
detector and a 6BK5 beam-power pen- 
tode as the audio output amplifier 
The limiter (control) grid of the 6BN6 
is capable of changing plate current 
from cut-off to with only 
a small input signal, therefore only 
one sound if. amplifier 
quired to drive the 6BN6. The rela- 
tively high audio output voltage of 
the 6BN6 in conjunction with the high 
power sensitivity of the 6BK5 
the need for an intermediate 
audio amplifier 

Use of the 6BN6 
as an FM detector eliminates the 
for limiter stages. A signal voltage 
of 1.25 volts r.m.s. at the limiter grid 
of the 6BN6 is sufficient to drive the 
tube from cut-off When 
the satura 
tion 


the sound 
Westinghouse 
the 


tube as 


Simplification of 
in the new line of 
achieved by 


saturation 


stage is re- 


elimi- 
nates 


tube 
need 


gated-beam 


to saturation 

the 
cannot in- 
Therefor 


tube 
level 

the 

amplitude 


current 1s at 
higher inputs 
plate current 
limiting when the 
voltage at the limiter grid ex- 
ceeds 1.25 volts r.m.s making the 
detector insensitive to amplitude flu 
tuations (AM). To 
ditions, the control 
tube must be set at 


crease 
occurs 


signal 


obtain these 
grid 


the 


con- 
bias on the 
point where 


the 
characteristic 


correct 


curve 


the tube operates in 
tion of! its 


por- 
The 
(quieting control, see 
that the AM- 
rejection characteristics can be ad- 
justed for optimum performance dur- 
ing alignment of the 
circuits 


cathode resistor 


Fig. 2) is variable so 


receiver sound 


New Sync System 


rhe 
mum range 
of input signals and a high degree of 
immunity. As shown in Fig. 2, 
direct coupling is employed between 
the video and the sync am- 
plifier grid (through Lu and Ry). On 
strong signals a bias volt- 
age is developed across the video am- 
plifier grid resistor, R and tends to 
ippear on the grid of the sync ampli- 
fier as a result of the direct coupling 
If the syne amplifier grid was allowed 
toremain at a negative potential, the in- 
coming sync pulses (which are negative 
would drive the syne amplifies 


system insures maxi- 
wide 


new syn 
effectiveness over a 
noise 


detector 


negative 


going) 
tube considerably 
ing the 
lo prevent this undesirable condition, 
a positive potential is applied to the 
grid of the amplifier through 
the voltage divider network, 
I and R 

rhe action of the syne control tube 
now important The full 
developed by the re 
the grid of the 
tube. Strong signals de- 
negative a.g.c. voltage 
cut off the 
control 


beyond cut-off, caus- 


svr pulses to be compressed 


syne 


becomes 
a.g. voltage 
ceiver is applied to 
control 
high 
sufficient to 


the 


syr 
velop a 
which is con- 


tube 


73 


duction in sym 


ev de Ou tw de 
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Therefore, under strong signal condi- 
tions the sync control tube represents 
an open circuit and allows the 
tive potential on the grid of the sync 
amplifier tube to remain at the level 
determined by the divider network 
On weak signals, the a.g.c. voltage 
is low enough to allow the con- 
trol tube to conduct. When sync 
control tube conducts, it 
a relatively low 
ground and the 
and Ry». Under 
plication of a positive potential to the 
grid of the sync amplifier is pre- 
vented. A potential at the 
grid of the sync amplifier on weak sig- 
nais 


posli- 


svnec 
the 
represents 
resistance between 
junction of Rw, Rus 
these conditions, ap- 
tube 
positive 
is not desirable because cathode- 
conduction in the syne ampli- 
would result in a low input im- 
pedance with an accompanying loss of 
Signal voltage 

The control tube, in effect, is 
able in the voltage divider network 
which determines the potential on the 
grid of the syne amplifier. Thus, opti 


to-grid 
fier 


a vari 


Table 1. 


mum bias is automatically applied to 
the syne amplifier over the full range 
of signal input levels 

One-half of a 12BH7 tube, with the 
plate and grid connected together to 
form a diode, serves as the noise clip- 
per. The positive-going pulses at the 
plate of the sync amplifier fed 
to the plate of the noise clipper via 
a .1 »wfd When a 
tive pulse is applied to its plate, the 
noise clipper conducts 
After the 
slowly 


are 


condenser, C, posi- 
causing Cy, to 
pulse passes, Cus 
through the one 

thereby apply- 


charge 
discharges 
megohm resistor R 
ing a negative potential to the plate 
of the clipper Since the discharge 
time constant of Cy, and R is long 
when compared to the time between 
the negative potential is main- 
tained at the plate of the clipper 
Therefore, the clipper conducts only 
slightly during the syne 
pulses. The current 
tion of the clipper 
developing a 


pulses 


succeeding 
during conduc 
flows through R, 
the 


positive voltage at 


47K 
VIDEO TEST meal 
PONT 8B a 


TO OSCA.LOSCOPE 


470 wie 
= 7 VERTICAL INPUT 


= CHASSIS GNO 


Fig. 3. Decoupling network used with 
oscilloscope in step 1 of Table 1. 


cathode of 
negative 
clipper 


the clipper. Because the 

potential at the plate of the 
allows conduction on only the 
peaks of the sync pulses, the voltage 
developed very small 
when sync pulses 


across R, is 
and is present only 
are present 

When noise pulses having an ampli- 
tude than that of the 
pulses appear at the plate of 
clipper, the negative potential at 
plate of the clipper is 
the clipper conducts 
develops a spike ol 
corresponding to the noise pulse across 
Rus, Which is the syn 


greatet 
the 
the 
and 
This 


voltage 


overcome 
heavily 
positive 


also separator 


Alignment procedure covering the video i. and sound circuits of the Westinghouse V-2243-1 television chassis. 


VIDEO |. F. ALIGNMENT 


SIGNAL GENERATOR 
FREQUENCY 


44 mc. center 
frequency 
10 mc. sweep 


6CB6 


47.25 mc 


unmodulated 


44 mc. center 
frequency 
10 mc. sweep 


44 mc. center 
frequency 
10 mc. sweep 


213 mc. center 
trequency 
10 mc. sweep 
work. 
41.25 me 
unmodulated 
marker 


4.5 me. 
unmodulated 


001 -yfd. 


CONNECT TO 


Pin 1 of 3rd 
i.f. armplifier — 


Pin | of Ist 
i.f. amplifier 


Pin 1 of 2nd 


i.f. amplifier 


Pin | of Ist 
i.f. armplifier 


Antenna termi- 
nals through a 
matching net- 


Video test point 
‘B”’ through 


condenser 


OuTPUT 
INDICATOR CONNECT TO 
Video test point 
see Fig 5 
through the de 
coupling net- 
work shown in 


Fig. 3 


Oscilloscope 


Oscilloscope Same as above 


Oscilloscope Same ae above 


Oscilloscope Same as above 


Oscilloscope Same as above 


Pin | of Ist i.f 
amplifier 


Test point ‘‘C’ 
through r.f 
probe 


ADJUST REMARKS 


Ti. primary (top 
for maximum pat- 
tern height. T 
secondary (bottom 
for symmetrical 
response curve 


Connect detuning 
alligator clips 
to Ist and 2nd 
i.f. plates (pin 5). 


Remove detuning 
clips 


L,.. for minimum 
response 


Connect detuning 
alligator clip to 
ist i.f. plate 


T..: primary for 
maximum height 
T,,, secondary for 
symmetrical curve 


Detune L,,,, before 
adjusting T 


T.. primary for 
maximum pattern 
height. T,,. second- 
ary for symmetrical 
curve. L,,, for 
“hump” at 44 mc 


Replace 6BZ7. Set 
fine tuning 
adjustment to 
mid-range 


L,,. for curve below 
L,,, for minimum 
41.25 mc. marker 
amplitude 


a5nMc 


Ly», for minimum Use strong signal 


from generator 


SOUND |. F. ALIGNMENT 


4.5 mc. FM. 
7.5 ke. devia- 
tion or tune in 
local TV station 


4.5 mc. AM 


Test point “B"' V.T.V.M 


Test point *‘B"’ 


Across R 


volume control 


Same as above 


Same as above 


Use a weak signal 


Use a strong signal 
maximum 


R..,. for minimum 
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Fig. 4. 


cathode resistor. Since, at the same 
time, the noise pulse appears as a 
positive spike at the grid of the sync 
separator, and with almost equal am- 
plitude as at the cathode, the 
voltages cancel and the 
becomes ineffective 


U.H.F. Adaptability 


Westinghouse 
that contain the 


two 


noise pulse 


television receivers 
letter “U" in their 
model designation contain a_ built-in 
all-channel u.h.f. tuner. All others 
have provision for the installation of 
u.h.f. channel strips, receptors, or an 
all-channel u.h.f. continuous tuner in 
the field 

lhe design of the V-2243-1 
is, like most other Westinghouse 
chassis, provides for the installation 
of an all-channel u.h.f. continuous 
tuner without removing the chassis 
from its cabinet. All mechanical and 
electrical parts required to mount and 
connect the u.h.f. tuner and provide 


chas- 


Schematic diagram of the model H-804 all-channel u.h.f. tuner. 


channel selection are contained on the 
chassis. Installation is simple. The 
u.h.f. tuner is set in place on the v.h.f 
tuner mounting bracket and secured 
by two 4” self-tapping screws. The 
connecting cable for heater, a.g.c., and 
“B+” voltages, and coupling to the 
v.h.f. tuner is inserted in a socket pro- 
vided on the top of the receiver chas- 
sis. A tab is removed from the v.h.f 
channel indicator exposing the u.h.f 
channel numbers The u.h.f. tuning 
is accomplished by means of the v.h.f 
fine-tuning control, which acts as a 
vernier drive for the u.h.f. tuner. For 
installation in the field, the u.h.f. tuner 
is furnished as a kit and includes a 
calibrated dial for u.h.f. channel in- 
dication. 

The u.h.f. television tuner (see Fig. 
4) contains the r.f. preselector, oscil- 
lator, and mixer circuits. In the u.h.f 
tuner, the u.h.f. signal is converted to 
the intermediate frequency of the tele- 
vision receiver (center if. is 44 mc.), 


Fig. 5. Top view of the V-2243-1 chassis showing the tube and parts layout. 
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and this if. output is fed into the 
v.h.f. tuner. When the channel selec- 
tor of the receiver is set to the u.h-f. 
position, the v.h.f. oscillator is disabled 
and the r.f. amplifier and mixer cir- 
cuits serve as if. amplifier stages at 
44 mc. Thus, the output of the u.h-f. 
tuner is amplified in the v.h.f. tuner 
and fed to the if. strip in the re- 
ceiver 

A 300-ohm balanced input feeds the 
u.h.f. signal into the Ist r-f 
tor stage. The preselector and oscil- 
lator-doubler sections consist of quar- 
ter-wave coaxial lines end-tuned 
through the use of a ganged condenser 
having four rotor plates for each sec- 
tion. In addition, the r.f. sections of 
the tuning condenser include trimmers 
which are set for the high-frequency 
end. From the r.f. section, the u.h.f 
signal is coupled by means of L, to a 
1N82-type mixer crystal 

A signal from the 6J6 push-pull 
Hartley-derived oscillator, tuned by 
means of a section of the ganged vari- 
able condenser, is loop coupled to a 
harmonic generator crystal, and from 
there fed to the _ oscillator-doubler 
coaxial line. The second harmonic of 
the oscillator signal is and 
coupled to the mixer crystal through 
L The resulting heterodyne 
at the mixer yields a 44-mc 
which is fed to the v.h.f. tuner 

The v.h.f. tuner of this chassis is a 
low-noise cascode type using a 6BZ7 
(or 6BQ7) r.f. amplifier and a 6X8 
mixer-oscillator. This turret tuner is 
similar to the v.h.f. tuners used in 
previous models. 

The first stage of the twin-triode r-f 
amplifier receives the signal at the 
grid from the r.f. preselector section 
of the turret tuner. The signal is fed 
from the plate of this first section to 
the cathode of the second r.f. amplifier 
section The r.f. signal is mixed in 
the pentode section of the 6X8 mixer 
oscillator with the local oscillator sig- 
nal from the triode section, resulting 
in a 44-mce. i.f. signal, which is then fed 
to the first intercarrier i.f. amplifier 

The common i.f uses over- 
coupled i.f. transformers to obtain the 
required bandwidth. To align this type 
of system, the visual stage-by-stage 
method is used. A sweep generator is 
used to develop the response curve on 
the oscilloscope. An unmodulated sig- 
nal generator (marker) provides spot 
frequency indications on the response 
curve 

Before proceeding to the alignment 
instructions given in Table 1, do the 
following 

a. Remove the 6BZ7 r.f 

b. Turn the channel! 
channel 13 

c. Connect a 9-volt 
the a.g.c. line with the negative side 
to the junction of resistor R and 
condenser Cy, (point A on Fig. 2) 

d. Bond the chassis and test equip- 
ment together with braided copper 
ribbon 

e. Loosely couple the output of a 
marker generator to the output of 
the sweep generatcr. —i0-- 
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UG-IN MODULATOR 


By EVERETT G. TAYLOR, wenaF 


HIS _§articlk desc 

‘clamp modulator 

plugged into any 
transmitter to permit 
tion. It should prove attractive 
code operator if he 


without 


wishes to oper 

phon having the operating 

position cluttered up with the usual 
amount of modulator equipment 

a Well-known fact that a clamp 

lator will not 


Class 


permit the 

ige being modulated to operate 

etic ently as some other types ofl 
lation but it is an inexpensive 

way of modulating 

Properly adjusted 

quality and is 

operator receiving 


packaged 


asy to construct 


This littl 


inexpensive to bui 
d to plug into an octal s« 
rear of the chassis of any 
insmitter with the filament and 
voltage supplied through the 


plug-in octal socket It may be used 


being 
to modulate an 807, 2F26, or practi 
beam power type of final. It 

i ed to modulate the 
R-274 transmitters 


( illy ar 


mi 


more popular 


pieces of surplus equipment in use on 
the medium frequency ham bands 
The parts are mounted on an 
“Flexi-Mount luminun 
» tubes ime IS¢ namely i 
i speech amplifier and a 6U6 
dulator tube \ 6AU6 may 
place of the 6SH7 if further 
ition is required 


ternal mounted as 


pl ict d 


chassis and the mike in 


parts are 


tube sockets are 
put i 1 ! itrol are mounted 
the front whi ie male octal plug 
the back 
nal components are almost 
ed point-to-point therefore 
| amount of hook-up wire is 
\n Amphenol 75-CL-PC1M 
n ropnor connecto! 
mike input The gain 
500.000 ohm Centrailalt 
The sockets for the 
type SEM. The male socket connecting 
the modulator to the trar 


Amphe { type 


mitter 
is Is an 86-CPS 
remainder ol h esistors and 


condensers are ol he common USA 
manutactured variety 

C, is used to isolate, d. c.-wise, the 
gain control from the 2.7 megohm re- 
sistor which supplies the bias to the 
6SH7 The reason tor this condense! is 
that if you use a dynamic type ofl 


microphone the d. « resistance of the 
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Two views of the plug-in 
modulator. Two tubes and a 
minimum of paris are used. 


A compact clamp-tube circuit which can be used to transform 


any c.w. transmitter into a phone rig neatly and efficiently. 


econdary of the input transfor 


would effectively, hort out the bia 
input tubs 
The values specified for R,, C 
hould remain unaltered as 
rect for voice frequencte 
een 300 and 2500 evcles. Thi 
bination of parts will give more 


nou ed modulation 


The choice of the modulator 
the 6U'6. was dict 
its piate 


voltage 


Complete schematic of plug-in modulator 


TO SCREEN 
GRID OF 
MODULATED 
RF STAGE 


500,000 ohm pot (Centralab type R 
megohm 

2 megohm 

100.000 ohm 

220,000 ohm 

47.000 ohm, 
( O02 pid. ceramic cond 
Ol pid. dise ceramic cond 
8 ufd., 150 +. elec. cond 
Mike mput jack 

OSH? tube 

6U6 tube 


hh elelel - FF te 


proaches the needed value of the 
screen voltage of the tubes, mentioned 
earlier, Which it modulates 

When modulating a 2E26 or 807, the 
screen should be reduced to about 100 
volts or so by increasing the value of 
the screen dropping resistor. This 
istor is common with the screen of 
modulated and like 
e with the ate and screen of th 


b 


the pentode being 


During the proce olf modulation 
the screen of the r. f. tube will vary at 
in audio rate which is determined b 
the mode of the 


to the screen ol the r. f. tube 


iudio signal applied 
Just a word of caution, the screen 
bypass condenser in the circuit of the 
r.f. tube being modulated should not 
exceed .002 microfarad If it is an 
larger, it will bypass the 


particularly it the 


audio com 


ponent high-fre 


quency end his would result in a 
ound level that is much lower 
in amplitude 
parently greater bass response 

The 150 volts for the 6SH7 circuit 
may be obtained from a VR-150 which 
should be used to supply the voltage 
needed in case you use a v-f.o. in the 
rf. portion of the transmitte 

We feel sure that you will be 
pleased with this little modulator as 
it is quite versatile. The basic idea of 
the clamp-tube has 


ignal 
than desired and an ap 


been used by a 
number of hams in both mobile and 
home operation. It saves weight 
and money if you are interested 


occasional phone contact 


, ~ “ELECTRONORGAN 


SANS 


y t ae r 


RICHARD H. DORF 


Audio Consultant 


(unless the constructor will be satis- 

fied with one-—-musically not nearly 

so satisfactory) and the manuals 

Fig. 14. Close-up view should be in good condition as far as 

of some of the stops. the action is concerned. The ivories 

can be badly chewed up, for they are 

s 3 easily replaced with either pieces of 

Part 2. Selecting a suitable console to house the organ “ivory” sold for the purpose or ivories 
salvaged from discarded manual! 

and details on the necessary conversion. Construction The console should also include a 

pedal clavier in good condition. Good 

. condition is, of course, a relative term 

data on the plugboard and the organ's key switches. and ingenious constructors can readily 

repair actions in almost any state of 

HE console or housing for the “Elec- console. Agencies for electric and disrepair short of actual or incipient 

tronorgan” will determine, to a _ electronic organs are also good bets, iSintegration. Fifty to sixty dollars 

large extent, the physical layout of | since when. a church or organization ‘8 about the maximum price you 

the electronic parts. The writer's con- installs a new electronic unit, the should have to pay for a console, de- 

sole, shown in Fig. 1 (Part 1), is a seller is often given the job of remov- pending on condition and elaborate- 

standard pipe-organ unit purchased ing and disposing of the old organ ness 

from an organ repairman. Organ re- For convenience and the least num- Since the organ will have to have 

pairmen or builders can be found in _ ber of alterations, the console selected ®t least one swell shoe (expression 

every good-sized city and they almost should have certain basic features. It pedal) the console should have one in 

always have, or can locate, a suitable should, of course, have two manuals such condition that it at least pivots 

: freely. Two pedals are more satisfac- 

tory. Stop and coupler controls exist 

on all organ consoles but the buyer 

should make sure either that the num- 

ber of controls is sufficient or that ad- 


Fig. 15. Chassis interconnection diagram. Only the chassis that have been 
covered so far are shown ‘shaded’. The rest will be detailed next month. 


TONE PLUG KEY FULTERPOARD : 
GENERATORS BOARD SWITCHES ditional ones can be added without 
(FiGS 3-6-7) (FIGS. 16-18-19) (FIGS 20-20 


sous 1036 ruTEns making a_ hodgepodge of the final 
$042 [p42 product The actual contacts may or 


may not be in working order just as 


$0! $030 
3024 $035 long as the mechanical actions are in- 


tact. Try to get a pipe-organ console 


7 so2z6 0 
wes $029 ON TROL 


rather than one from a reed organ 


E SONTROL since the latter will be unnecessarily 
7 1 bulky. Also make sure that whatever 


console is selected can be disassembled 


+ so that it can be moved around 
a. The following description of the 
1G$-t1-12-13) writer's console is given merely as a 
guide and an example. The case itsel 
is 60's inches wide and 48's inches 
high by 24 inches deep. It is a plain 
box Originally it contained eight 
cone AG an pneumatic pistons on the floor of the 
FILTER BOARD box for the adjustable stop combina- 
™- tions, but these were removed The 


Govmeactee ar wreac. seuT remaining case was a simple box with 
the three pedals 
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The manual unit is separate and 
extends 16 inches from the front of 
Originally the two manuals 
were removable, but time and expan- 
sion of the wood made it impossible 
to separate them without the possi- 
bility of damage. The manual unit 
also contains the stop knobs; the swell 
knobs on the left side are shown in 
Fig. 14 These control long wooden 
bars with spring-wire contacts at the 
The four knobs at the top 
are part of the combination action 
which is not used at present The 
console the writer selected had the 
required number of stop knobs, so no 
alterations were necessary 

Above the upper (swell) manual the 
original console had a wooden board 
carrying sore coupler tablets in very 
poor condition. The tabs were removed 
and some of the writer's own con- 
struction substituted, as will be de- 
scribed 


the case 


rear ends 


The pedal clavier, shown in Fig. 4 
(Part 1), extends 34 inches from the 
front of the case and is standard in 
every way. The original eonsole had a 
hinged manual cover with a music 
rack; the cover was unsightly and un- 
necessary so it was removed and the 
music rack set in place permanently 
with wooden supports. The bench was 
good but needed refinishing. After the 
cabinet was cleaned up, the entire 
console and the separate pedal clavier 
were mounted on heavy casters. This 
paid off since it was necessary to 
move the assembly around frequently 
to get at the various parts during the 
installation of the electronic gear 

Fig. 16 shows the rear of the con- 
sole, illustrating how the twelve tone 
generator chassis and the filter board 
are mounted. Fig. 17 is a drawing of 
the chassis support assembly and the 
plugboard. The bottom chassis support 
is a piece of wood which runs along 
the bottom of the console. The plug- 
board assembly is fabricated of alu- 
minum strip with two pieces of wood 
supporting it, as shown in Fig. 17. All 
the wooden pieces are fastened by 
their ends to the inside walls of the 
organ case so that the entire assembly 
stands as shown in Fig. 17. Each chas- 
sis is fastened in place by one wood 
screw at the top and another at the 
bottom. Six busses run along the in 
side of the bottom chassis support 
board carrying power from the gen- 
erator power supply (SO, of Fig. 11, 
Part 1). At each chassis a cable is 
tapped from the busses, run through 
a hole in the board, and terminated in 
a connector which connects into the 
power plug on a tone generator chas- 
sis (P,-P.,, Fig. 6, Part 1) 

The edge of the plugboard can be 
seen just above the generator chassis 
in Fig. 16, with all of the connectors 
sticking out from its top. A view of 
these generator chassis, from the front 
of the organ, is shown in Fig. 18, and 
the plugboard diagram in Fig. 19. P 
through P.,, connect to the 12 gener- 
ator chassis (SO to SO, Fig. 6, 
Part 1), bringing the tones into the 
plugboard. The remainder of the con- 


December, 1953 


Fig. 16. Rear view of console showing how generator chassis and plugboard are mounted. 


nectors are chassis-mounting females 
mounted on the aluminum strip. The 
board rearranges the tones so that 
each of the output connectors, SO» 
through SO supplies one complete 
octave of twelve tones. Three sets of 
output connectors are furnished—for 
great and swell manuals and pedals 
The octaves are numbered, in Fig. 19 
beginning with the lowest number for 
the lowest frequency octave. The ped- 
als require only four octaves (actu- 
ally 3'2) and the swell has no 16-foot 
register and, therefore, requires no 
tones from octave 1 
The plugboard may be eliminated 
by individual constructors and the 
same rearrangement of tones carried 
out at the key switches themselves 
The wiring is bulky and the plugboard 
does provide a centralized distribution 
point and in the long run will simplify 
the over-all assembly operation 
— 


Fig. 17. Mechanical details of the chas- 


sis support assembly and of plugboard. 


Fig. 18. 


POWER SUPPLY BUSSES 


CHASSIS 


W* HARDWOOD 56 v2" LONG 
a*i6" ALUMINUM 54” LONG 


BOTTOM CHASSIS SUPPORT 
58 v2" LONG 


INSIDE OF ORGAN CASE 


Front view of the organ showing the tone generator chassis in their places. 


PLUG BOARD 


OcT4 OCTS OCT2 OCT! 


Fig. 19. 
plugboard. See text 


Interconnection diagram of the 


for full details. 


"0 Saks 


ea a 


pee 


Fig. 20. Wiring of the pedal key-switch 
assembly for the 8 and 16 foot registers. 


Key-Switch Assemblies 


Fig. 21 


manual key-switch wiring 


operates three s.p.s.t 


operate 


Pw, Fig 


plugboard shown in Fig 


Fig. 21. Complete schematic diagram of the 


19 


is a schematic of the great 
Each key 
normally-open 
contacts as shown in the diagram. Let 
us trace one or two and see how 


21, plugs into SOw on the 
SOw 


they 


has 


one pin connected to the octave 3 out- 
put of each of the twelve tone gen- 
erators so that SO» and Pw» carry a 
complete octave of tones between 
130.8 and 246.9 cps. The lowest note, 
C, is on pin 1—the uppermost note, B, 
is on pin 12. 

Pin 1 of Pw», Fig. 21, carries tone to 
the arm of the 16-foot key switch for 
the note C in the third octave of the 
great manual. It also carries the same 
tone to the 8-foot C in the second oc- 
tave of the manual and to the 4-foot 
C in the first octave. Thus, the same 
note will be heard when any of these 
three C keys is pressed. However, the 
note is channeled to a different output 
in each case and to different stops 

Looking at it from the standpoint of 
a single key—if the second C on the 
manual! is pressed, the 8-foot output 
will carry 130.8 cycles. The 4-foot out- 
put will carry 261.7 cycles, an octave 
higher, and the 16-foot output will 
carry 65.41 cycles, an octave lower 

The outputs of each octave of keys 
ar. commoned and a voltage divider 
is interposed between this octave and 
the next higher one. All the outputs 
go to pins of P,,.. Because of the volt- 
age dividers, the output levels of the 
octaves are graduated, with the high 
est frequency octaves giving the most 
output. This is done to compensate for 
the stop filters which will follow 
(Part 3), most of which have a low- 
characteristic which would sup- 
press the higher-octave fundamentals 
if this levelling action were not taken 
One great stop filter, however, has a 
high-pass action, so a special 4-foot 
output is taken for its benefit from 
the bass end of the 4-foot line and fed 


pass 


great manual key-switch wiring. See text. 


c-8 


c-8 c-8 


BOND TO 
POWER SUPPLY 
ANO FILTER BOARD 


60 


ANAAMA. 


47K 


47K 


SELLIQQEEE21 
SELELDIDENE! 


SWITCH CONTACTSFOR ONE OCTAVE 
EACH KEY CONTROLSTHREE SWITCH CONTACTS 


EACH SYMBOL REPRESENTS A FULL 
OCTAVE (i2 KEYS) HEAVY LINES REPRESENT 
(2 CONOUCTORS 


Note: A 5000 ohm re 
sistor in series with each 
key contact will elimi 
nate any loading effects. 


out through pin 2 of P.. This system 
of key switching is suggested by the 
one used in the Baldwin organ where 
the same problem exists 

The swell key switches are wired in 
the same way except that there is no 
16-foot register and each key is only 
required to operate two sets of con- 
tacts. In wiring the swell use the fol- 
lowing plan: Eliminate P,..; P,, to SO 
of the plugboard; Pw to SO: Pw» to 
SO;,; P,» to SO2; Px to and P,, 
to SO, 

The output connector, Pw, of the 
swell assembly is a 4-pin male 
nected as follows: Pin 1 to 
pin 2 to treble end of 4-foot 
pin 3 to treble end of 8-foot 
and pin 4 unused. 

In each bond the 
used for terminating ‘the 
sistors to the 


con- 

ground; 
output; 
output 


ground line 
divider re- 
chassis of the powe! 
supply and to every other major chas- 
sis in sight 

Fig. 20 shows the wiring of the 
pedal key-switch assembly which in- 
cludes only 8- and 16-foot registers 

No directions can be given for 
structing the key-switch assemblies 
themselves. It is a matter for individ- 
ual ingenuity. The main reason is that 
the actions of various organs differ so 
that the scheme will depend on the 
key pivot points, the length of the 
bars, the fastening facilities, space, 
etc. The writer went to the trouble 
of having shallow metal troughs made, 
each the length of the manual. In this 
were placed plastic mounting boards 
and each assembly was made up of a 
series of Guardian 


case 


con- 


relay contacts 
These contacts are sold for making up 
odd relay contact combinations and 
are available as catalogue No. 200-3 
A large number of these is necessary. 
Other constructors may use spring- 
wire contacts employing phosphor 
bronze wire or something similar. 
Nichrome wire is said to be excellent 
for this application as it does not form 
an oxide which tends to make for 
clicking contacts 

Key clicks are not a_ particular 
problem in this design, due largely to 
the low-pass aature of most of the 
stop filters. If the assembly tends to 
give clicks after it is built, experiment 
With across the 4700 
ohm and 1500 ohm resistors in Fig. 21 
and the assemblies. Use the 
smallest capacity which will reduce 
clicking satisfactorily as larger values 
will cause undue loss of brilliance in 
the organ. Experiment separately with 
each octave for the right value as per- 
missible values will decrease 
ing frequency 

As is obvious to that 
read this far, this organ is no toy 
and its construction involves both time 
and money—from two-to three-hun 
dred hours’ time and between 150 and 
400 dollars 

In Part 3, appearing next month, we 
will cover all of the rest of the cir- 
cuits used in the “Electronorgan” in- 
cluding complete details on the filter- 
board setup 


condensers 


other 


with ris- 


those have 


(To be continued) 
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IGHT 
CONTROL 


By 
HENRY A. SETZKE, w9LFz Electronic light con 


trol with photoelectric 


s Traini Inc. . 
Instructor, De Forests Training Inc coll in the foreground. 


turning on and off the Underchassis view of con 
trol showing location of 
various component parts. 


job of 
ghts has largely been taken over 
by electronic equipment. The lights 
can be turned on when daylight falls 
below some predetermined level and 
turned off when daylight has risen 
above another predetermined level 
The light control unit is an a.c 
operated device having a photoelectric 
cell and a two-stage lirect-coupled 
amplifier to control the relay. The pho- 
totube must be mounted high so that An a.c.-operated device that uses a photoelectric cell and 
it has an unobstructed view of the 
north sky During the daytime the 


bright light, striking the photoelectric a two-stage direct-coupled amplifier to control a relay. 
tube causes the relay to pick up and 

shut f the controlled lights. As night 

‘thes. the skv grows darker un- Phasing of the power supply trans cell, no current will flow through the 
til the light is unable to make the re- former is very important If, after photoelectri cell ind the load re 


approat 


wee ' When the relay drops completing the wiring, the circuit doe sistor R,. The voltage developed across 
not function properly, the difficulty the phototube load resistor is used as 
probably lies in the phasing of the the bias voltave on the first amplifier 


the ligh are turned on 
Ihe photoelectric cell must 
mounted and shielded in ’ power transformer To reverse the tube V,,. Since, under the condition 
thet very little or non rht phase reverse the connections on the fn ig no voltage has been ce 
from the controlled lich fal secondary of the supply transforme clopec ie first amplifier tube has no 
the phototube. If i ‘ul at points A and B dia 
’ The relay may iny type th il ) these conditions the first am 
pull in at 8 to 12 m or less 1 r tube \ will be passing a 
pointi P Potentiometer : is the Vit\ ‘ sls ry Ihe plate current 
tilable. Whi control and R adjusted te lor ig f e plate load re 
proper bias for tube J ' . oltage drop, which 
controlled lights will also b rn . tive Sa ‘are Phe direc 


Explanation of Circuit = : ' i. thet the 
When no light is striking the photo ont , mje 91) 


ol I If a street ligl 
normally pen contacts 


st be connected in seri 


Construction Complete schematic diagram of the a.c 
operated electronic light control unit. 


All grounds should be connected to 
a common bus bar but insulated from 


the chassis. This is to prevent electri- 


cal shock ; 1 accidental short rhe 


normally-closed contacts o he relay 


should be connected in series with the 


circult to be controlled Almost any 
type of photoelectric cell may be used 


rcuit. As shown, the circuit is 


SORAROD RR REZ 


a gas-type photoelectric 


small power transfor 
high vacuum type photoelec- 


type 
is used it will require more V.—6SN7 tube 


ope! ing voltage which can easilv be Vy Photoelectric cell and socket 


CE 22 was used ee text) ~“ 
ihtained b = ¢ : 
obtained by moving the one photocell a 


lead from point D to point C ‘ 
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WESTON 


Fig. 1. Front view of the Weston 
Model 643 with the scale marking 
changed to 1.5 microamperes. 
full-scale. Rear view showing the 
meter movement remounted on Lu 
cite back. Cell (Mallory RM-401) is 
outside with istors, transistors. 
etc. shown mounted inside case. 


THE TRANSISTOR - 


Cr a? oe 


D.C. 


HERBERT F. STARKE 


AMPLIFIER 


By 


Receiving Tube Division 


Raytheon Manufacturing Company 


A new and interesting application of transistors in the 


instrumentation field. Increased sensitivity is obtained. 


HERE appears to be no sensible 
reason why transistors should not 
find their way very quickly into 

various applications associated with 
the field of measurement and elec- 
tronic instrumentation In view of a 
definite trend toward miniaturization 
and low power consumption in this as 
well as other fields, transisturized 
versions of familiar laboratory devices 
should constitute an early, logical step 
in the development of transistor ap- 
plications. With this idea in mind, the 
writer undertook to determine what 
could be done to increase the sensitiv- 
ity of a small d.c. meter with a simple 
and compact circuit using components 
small enough to permit mounting on 
the back of the meter. 

Several years ago it was thought 
that the desired result might be 
achieved with subminiature tubes but 
a critical survey of the requirements 
turned out to be rather discouraging 
A 20 microampere, 2000 ohm meter 
may be thought of as having a trans- 
conductance of 500 micromhos and if 
this is to be translated back to the in- 
put of a tube circuit, the circuit trans- 
conductance must 500 micro- 
mhos if the device is to introduce a 
voltage drop no greater than that of 
the meter alone. For either single- 
ended or balanced circuits, this means, 
in practical terms, a tube transcon- 
ductance of at least 1000 micromhos 
which becomes very difficult with sub 
miniature tubes operating at low fila- 
ment currents and “B” voltages 

Fundamentally, the meter is a 
power device and if we wish to in- 
crease its effective sensitivity we must 
supply power amplification. A 20 mi- 
croampere, 2000 ohm meter requires 
0.8 micrbwatt for full-scale deflection 
82 


also be 


and if (a.) 2 microamperes at 20,000 
ohms, ie the same voltage drop is 
desired the power gain must be 10 db 
or (b.) 2 microamperes at 2000 ohms 
(for the same circuit resistance) re- 
quires a power gain of 20 db. These 
gains the that may be 
readily achieved in stage using 
junction transistors, a single cell, and 
a few resistors, with the entire pack 
age being of a size that can be 
mounted in back of the meter case or, 
for that matter, partly inside the case 
(The word “partly” is included onl) 
because it not seem very practi- 
cal to periodically open a meter case 
for the purpose of replacing a cell.) 
Fig. 2 the first attempt 
at a circuit showing promise of ob- 
taining at ten-fold increase in 
current sensitivity. The evolution to 
Fig. 3, with the elimination of four re- 
sistors out of Six, requires exX- 
planation. This, in turn, depends upon 
the temperature characteristics of the 
the need for a 
zero stability in the 
under consideration 
certain circuit conditions 
make better thermistors 
thermistors. That is to say, the 
coefficient of the cut-off 
the transistor is nearly 
temperature coefficient of 
resistance of the thermistor. In a Cir- 
cuit intended to be highly responsive 
to temperature changes (such as the 
basic form shown in Fig. 4) these co- 
efficients would combine to produce an 
over-all coefficient on the order of 
2% per degree Centigrade provided, 
both elements were 
ciated with the same thermal circuit 
Since in Fig. 4 these effects appear in 
amplified form in the collector circuit, 


are ofl sort 


one 


does 


represents 


least a 


some 


transistors and high 


degree of meter 
amplifier 

Under 
transistors 
than 
temperature 
current of 
double the 


ot course asso- 


it should not be particularly difficult 
to obtain full-scale deflection on a 20 
microampere meter tor a 
change of one degree Centigrade with 
operating collector the 
order of 150 or 

In the case at hand 
desired to make the 
sponse as low as possible becauss 
temperature response is the same as 
zero drift. In a d.c. amplifier 
transistors in a grounded emitter cir- 
cuit here the 
grounded base circuit has current am- 
plification less than unity) the 
first-order collector 


temperature 


currents on 
200 microamperes 
howevel! it 1s 
temperature re- 
here 


using 


(necessary because 
direct 
current 
drift is the temperature coefficient of 
the cut-off current and the 
related according to: 


I dU al,)/(1 


cause of 


two are 


where: 


I collector current 

I base current 

I cut-off current (the collector- 
to-base current with open emitter) 

a short-circuit current 
tion (grounded base) 

The foregoing 


of course, 


amplifica- 


points immediately, 
balanced circuit which 
proceed at once to an 
examination of and third-or- 
der effects drift and re- 
sponse. In the circuit of Fig. 2, if the 
transistors can be matched for cut-off 
current, temperature coefficient of the 
cut-off current, and alpha, the 
ual zero-drift over the ordinary range 
of “room temperature’ (28 6 C) 
should be very small. In addition, it is 
quite likely that a _ transistor of 
higher-than-average cut-off current 
can be paired with one of lower-than- 
temperature 
rhis 
itself 
collector 
fixed or zero current) 
maximum permissible mis-di- 
the collector-to-collector load 
as the criterion of temperature 
behavior, although the effectiveness 
of the test would be greatly 
if the original balance were 
by checking the shift in 
by shorting the input (base-to-base) 
This, in turn, results in the elimina- 
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to a 
allows us to 
second- 
upon zero 


resid- 


average coefficient and 
latter technique 
into a_ simple 


(at 


vice 
could resolve 
matching of 
either a 
with a 
vision of 


versa 

currents 
base 
sole 
increased 


followed 
zero caused 


tion of the electrical zero adjustment 


as shown in Fig. 3 which, as a design 
feature, would be somewhat more 
practicable with a meter having a 
greater range of adjustment of the 
mechanical zero 

The choice of battery capacity, col- 
lector current, and load resistors are 
all interrelated. If these are chosen 
with an eye to convenience in the 
matter of battery replacements, the 
use of the Mallory RM-12 (also RM- 
1200) with collector currents of 75 to 


100 microamperes will result in opera- 


tion requiring a new battery only 
once a year without the inclusion of 
an “on-off” switch. Collector currents 
below 100 microamperes, on the othe 
hand, will show some increase in sen- 
sitivity with rising temperatures. This 
can be circumvented by at least two 
methods (1.) Choose an operating 
collector current high enough (about 
200 microamperes) so that any small 
further increase in current amplifica 


tion is largely offset by compensating 


changes in other transistor param- 
eters or (2.) use a temperature sensi- 
tive meter shunt as shown in Fig. 6 
Proper proportions of R and T will 
allow the use of rather low collector 
currents without causing an unduly 
large response error over a reasonable 
range of operating temperature 


Since some degree of 
pears to be inevitable 
to use only those 


matching ap- 
it seems logical 
whose 
open-base collector currents fall with- 


transistors 


in the desired range. This leads to the 
elimination of the base resistors and, 
while the circuit of Fig. 3 seems al- 
most too good to be true, its pertorm- 
ance may be seen in Fig. 5 which 
shows voltage gain, current gain, and 
power gain as functions of source im- 
pedance. These plots, which are typi 
cal for the CK721, point out imme- 


diately the chief operational defect of 
the circuit: it measure eithet 
current accurately unless 
the source impedance is much highe 


cannot 


or voltage 


(for current) or much lower (for volt- 
age) than the base-to-base impedance 
at the transistor input. This means 


(oddly enough) that the meter is vir- 


tually useless for quantitative meas 
urements at the point which gives 
maximum power gain. This involves 


an operational concept which is some- 
what unusual but it should not trou- 
ble us much if we recall that the 
original objective was to realize a sub- 


too 


stantial increase in the current sensi- 
tivity of a microammeter with an ab- 
solute minimum of components 
Although the meter is of some po- 
tential value as a millivoltmeter for 
use with thermocouples, bolometers, 
and other low impedance sources, an 
extra word of caution may be inter- 
jected at this point If the designer 
elects to use the same meter for cur- 
rent and voltage measurements, the 
most careful matching of transistor 


oth- 
erwise there may be a substantial zero 
shift in going from a 
impedance (0.1 or 1 
impedance (10 o1 
versa 
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characteristics will be necessary; 


high 
megonm) 
100 ohms) 


source 
low 
Lice 


toa 
and 


Fig. 2. An early circuit using six re 
sistors, a condenser, two transistors. 


Fig. 3. A simplification of the circuit of 
Fig. 2 eliminating four of six resistors. 
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Fig. 4. Basic temperature-sensitive circuit. 
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Fig. 5. Performance of the circuit of Fig. 3 
shown graphically. Voltage gain, current 
gain, and power gain are shown as func 
tions of source impedance. All of the val 
ues are expressed as factors, not in db. 
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Fig. 6. Temperature-sensitive meter shunt. 


The curves shown in Fig. 5 are in- 
tended to illustrate only one particu- 
lar operating point using typical 
CK721's, which were matched in al- 
pha. With a battery current of 150 
microamperes (in the open-base cir 
cuit) the corresponding collector cur 


rent of 75 microamperes to each tran 


sistor yielded characteristics as indi 
cated in Table 1 

The resulting high input impedance 
leads, in this case, to rather serious 


errors if the current source impedance 


falls very much below 1 megohm. If 
this is too high for the application at 
hand, the only remedy is to operate at 
higher collector current with the im 
(Continued on page 148) 


a R R, R 
#1 966 2.7 meg. 1900 ohms § = 335 ohms 
22 966 2.8 mec 1740 ohms 340 ohms 
Table 1. Matched transistor characteristics. 

CELL CAPACITY 

(ma. hours) 
1002-E (Eveready) 1000 
RM.1000 (Maliory) 1000 
RM.-1200 (Mallory) 3600 
$15 (Eveready) 800 
RM.401 (Mall ory) 800 
RM-625 (Mallory) 250 


Table 2. Life expectancy. in milliampere 
hours, of various available battery cells 
which could be used in the construction ol 


transistorized d.c. amplifiers for meters. 


Fig. 7. Front and rear view of Weston Model 301 with the scale marking changed to 
-5 microampere, full-scale. All parts 


including RM.1000 cell are mounted outside. 


U.H.E CONVERTER 


View of the Regency u.h.f. 
converter, described in this article. 


Here is a popular converter widely used in u.hf. 


areas. Read how it works and how to service it. 


T THE TIME u.h.f were 
allocated, in the summer of 1952, 
there were approximately 16 mil- 

lion v.h.f 
Since 


stations 


television receivers in opera- 
then the number has in- 
creased to over 22 million, and 

receivers have no way of re- 
ceiving u.h.f. signals except through 
the use of new tuning strips or 
Of the 
more 


tion 
most 
of these 


con 
verters 
far the 
self-contained 
with any 
tive of the type of tuner it 
Furthermore, a converter will, in gen- 
eral, tune over the entire u.h.f. band 
while a strip is designed essentially 
for single-channel reception. Last, but 
not least, converters can be installed 
by a layman, while a technician is 
needed to install any unit that must 
be internally combined with a tele- 
vision receiver 

There are a number of 
to converter design, but if these are 
examined with a view toward keep- 
ing the final product simple in 
struction, easy to operate and service, 
and simple to align, then the field 
narrows down considerably Major 
emphasis is on the tuner and the one 
finally evolved for the Regency con- 
verter is only 4 inches in diameter 
and 3 inches in depth. The unit tunes 
continuously with a dial drive shaft 
covering the 70 channels in 340° of ro- 
tation, permitting the use of a small 
direct drive Included in the 
tuner are two stages of i.f. amplifica- 
tion. 

A block diagram of the circuits in 
this tuner is shown in Fig. 1; the 
schematic diagram is given in Fig. 2 
The input circuit from the u.h.f. an- 
tenna is balanced and 
match a 300-ohm line. 
consists of a high-pass 
reduce oscillator 


two, converters are by 
flexible A completely 
converter can be used 
television receiver, irrespec 


possesses 


approaches 


con- 


scale 


designed to 
This circuit 
filter which 


serves to radiation 


84 


from the converter 
unit to image signals, and the 


tion of 


response of the 
recep- 
spurious responses, especially 
those produced by high-powered v.h.f 
TV or FM broadcast stations 

Beyond the high-pass filter is the 
circuit. This consists of 
a balanced transmission line antenna 
coupling which is inductively 
coupled to a tunable transmission line 
The function of the preselector circuit 
is the same as that of the r.f. circuit 
in any namely, to permit one 
station to be received, and to reject 


preselector 


loop 


receive! 


all others 

A shorting slider varies the 
quency of the parallel-wire 
ments In covering the u.h.f. band 
from 470 to 890 mce., the line shorting 
slider has a 4-inch travel. The slider 
is noiseless during operation 

Due to the fact that the 
coupling loop and the 
(which follows the 
placed at opposite ends of the tuning 
line, direct coupling between the an- 
tenna and mixer 
The tracking problem 
selector and oscillator 
is simplified by the 
two trimme1 
lines 


fre- 
tuning ele- 


antenna 
crystal mixer! 
preselector) are 


avoided 
pre- 
tuning circuits 
employment of 
pre- 
condenser 


circults 1s 
between 


condensers on the 
selector One trimmer 
Fig. 1. Block diagram of the basic cir- 
cuit of the Regency u.h.f. converter. 
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By 
R. A. MORRIS 


Chief Engineer, I.D.E.A. Inc. 


gh-frequency 
setting 


is used for setting the hi 
end and the other is used for 
the low-frequency end of the range 
This allows the 
cal tracking of the oscillato1 


electri- 
ind pre- 
a 1d 
The 
balanced 
this 


arrangement 


circuits to be a 
positive alignment 
trimmers are a special u.h.f 
type which were developed for 
tuner 

Once the desired been 
chosen by the preselector, it is next 
fed to a crystal mixer. Also reaching 
the mixer is the oscillator signal 

The oscillator circuit is of the ul- 
traudion type widely used in present 
v.h.f. receivers A 6AF4 miniature 
triode is capacity-coupled to a 
ter-wave, short-circuited 
line. The oscillator operates at a 
lower frequency than the signal, in 
order that the relative position of the 
sound and video carriers in the 
ing signal is not reversed 
into the v.h.f 
rier frequency 
sound carrier 
signal 

In order to receive u.h.f 
tween 470 and 890 m« the local 
oscillator tunes from 275 to 695 
The v.h.f. set is tuned to channel! 
The oscillator idequate in- 
jection voltage fre- 
quency range (275 to 695 mc.) with- 
out any frequency skips. Oscillator 
tuning is accomplished by a sliding 
silver contact which varies the active 
portion of the line. A 
denser across the oscillator plate 
circuit 
be set to the desired freq iencyv at the 
low end of the range tun- 
ing is mechanically ganged with pre- 
selector tuning 

The frequency of the local oscillator 
stabilizes after approximately five 
minutes’ operation The maximum 
deviation due to line voltage drift 
(within the range of 95 125 volts), 
is approximately 70 ke 

The 
crystal mixer is fed to a 
amplifier. This if 


selector simple 


operation 


signal has 


quar- 


transmission 


incom- 
Coming 
receiver, the video car- 

must be below the 
frequency as in a v.h.f. 


stations be- 


generates 


over the entire 


trimmer con- 


tank 


allows the frequency range to 


Oscillator 


of the 
Cast ode 1 f. 


amplifier operates 


signal at the output 
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over the frequency range ol the rf 
amplifier in the v.h.t. television re- _ 
ceiver when the latter is set for chan- PRESELECTOR LINES ? - NVERTER 
nel 10 Actually anv of the vhf % v2 Gen? . want 
channels, 8, 9, 10, 11, or 12 can be ~ * avsta . . 
chosen permitting the set owner to y 4 a eT . ? ‘eo j 
use the channel which, in his location i? a = 3 gall bs Lat { nt 
is interference-free TUNING | * . 4 any tees 
Little need be said about the cas NES as =) a 
code amplifier other than that it was | . ty a 
chosen because of its high gain and : : J 
low-noise qualities The output of , i) ose j 1 | ee be be 
this stage is balanced, presenting an ox] | se vs ni 
impedance of 300 ohms to match the ° tse) : so a Fag 1 as 
v.h.f. receiver unit oY 4 ee om | 
1 Three views of the tuner are shown T ar ‘| : t - j 
in Fig 3, 4, and 5. In Fig. 3, the rey j nansrorwen | 
tuner is shown as a complete unit , 7 " - 4--- nn 
with all the covers and shields in Let : ary “G | s-4 OTHERWISE NOTED" 
place Fig. 5 is a top view of the 3 q _ iy RECES f > | 
tuner with the outer shields removed } 
The preselector tuning line with its me ANT 
slice ind trimmer condensers can be 
seen at the top of the unit Back of 
the line is the antenna coupling loop Fig. 2. Schematic diagram of the converter: dotted boxes indicate shielding 
In tl center of the assembly is the 


double-triode i.f. amplifier tubs 


The bottom side of the tuner, shown 


in Fig. 4, contains the oscillator cir 
cuitry The oscillator tube rests on 
its | it the left-hand side of the 


Service Hints 


=~ 


’ 


ure @ 


lv } ollowil the procedures he Fig. 3. The completely shielded tuner Fig. 4. The bottom view of the tuner 
assembly of the Regency converter showing oscillator tube on its side. 


() ite tube The ose lator tule 
} if “oie , CO fal liode IN| \ defective hould be taken not to overheat the 
Cal e checket or osciliation »\ ( 
vstal can be establish by th cl ystal with t 7 , i 
eral methods. One means consists of = eee see Res Ny hse, th te dering — and 
° , kit t} athod nt md ‘ ol rectihed injection voltage provid ti idivisable to hold the crystal with 
‘ CUR ! if Catlnoat curren ind i 
the Tait time touchin the oscilla in the oscillator tubs is detinitel i pair of pliers back of the soldering 
‘ , witl ry working Should a crystal require point 
‘ | ‘ l ) i S¢ ‘ | ‘ i re } 
ri uld ri tir } 7 chang! it s important that the All component replaced hould he 
‘ il tl ne ii Tt Nt Inaici | s t if ‘ 
lead he kept the sare ler tI ind wired nto the circuit is near to the 
tube was oscillatin ind the screw ' : , . 
i P i ti . . that the position of the new crystal | riginal physical placement a pe 
arive opper we ¢ ( lation . 
Another method of checking for os identical to the defective crystal. Care ble, with the ime size lead 0) 


consists 0 ising a vacuun 


tubs tmeter with a 1-megohm re Fig. 5. Top view of the tuner showing preselector and antenna coupling lines 


ANTENNA 
COUPLING 
LooPr 


of the components It may be neces 
sevel 


il operat better 


alignment 


which extends through the tuner cas« 
ind can be turned conveniently with 
the fingers for maximum performance 
This adjustment is also made wher 


different v.h.f. channels are selected OSCILLATOR 
LINES 
for the 


double conversion 
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Compiled by KENNETH R. BOORD 


OUR ISW DEPARTMENT editor, 

Ken Boord,<«will play a program of 

Christmas organ music, by tape 
transcription, in a special DX broad- 
cast from HCJB, Quito, Ecuador, 
Thursday, December 17, at 0330 (0830 
GMT) with beam to Europe on 15.115, 
11.915, 9.745, and repeated the same 
day at 1600 (2100 GMT’) with beam to 
the South Pacific on 17.890, 15.115, 
11.915. Reception reports will be wel- 
comed, especially since by that time 
HCJB's transmitting facilities should 
have been completely moved to the 
new Pifo, and new antennas 
should be in use. HCJB verifies correct 
reports 100 per-cent; an IRC is appre- 
ciated but is not required. Any and ail 
reports on the special program will be 
appreciated by your editor 

At press time, an official of the sta 
tion flashed to me that work was pro- 
gressing on the new European curtain 
and that both the European 
and South Pacific beams would be in 
use in the near future. The North- 
South beams were put into effect some 
time ago. Current over-all schedules 
of HCJB include 700 ke. at 0540-2300: 
6.050 at 0540-2400; 9.745 at 1400-1200; 
11.915 at 1900-0900; 15.115 at 1200- 
1000; 17.890 at 1200-1900. The station 
now broadcasts on Monday 

0900, then is silent until 


site at 


beams, 


mornings 
0540 on 


Tuesday mornings except that on the 
first Monday of each month there is a 
special program on 9.745, 
11.915, and 15.115 from approximately 
1800 to 2200 


greetings 


* * . 


Radio Club Notes 

England-—Congratulations go to the 
International Short Wave Club which 
just observed its 24th anniversary; Ar- 
thur E London, is secretary of 
the group. ISWC was founded in the 
United States 

USA —QRA for United 49’ers Radio 
Society is now given as 413 Pershing 
Ave., Collingdale, Pa.; president is Ed- 
ward I groome, Box 31, Medford, 
N.J.: editor is William C. Peters, Col- 
lingdale: short-wave editor is the for- 
mer chief editor, Anson Boice, 28 Fis 
enhower Drive, New Britain, Conn 
Jannon (WN9YTZD), 6260 N 
Chester, Indianapolis 20, Ind., has re- 
placed Marvin Robbins as short-wave 
editor of the Universal Radio DX 


Beat 


Leslie 


This young DX-er, John C. Karrer, Philadelphia. uses a Hallicrafters $-38C, 
and a single wire lead-in to a straight-wire antenna for his station spotting. 


— 
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TrrTre wrest ot 
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-« 
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Club. Marvin is now 
U.S. Armed Forces 
issued a fine short-wave station log, 
compiled by Robbins and Bannon, 
which is a service for members only 
> > > 
This Month's Schedules 

(Note At the time this material 
was compiled, some stations were still 
in the process of changing from sum- 
mer to winter schedules and frequen- 


cies; in some cases 


serving in the 
This club recently 


hence, schedules 
hour later than listed 
herein.—-K. R. B.) 
Andorra Radio Ando? ra 
ed 1720-1800 on this 
nel. (Ferguson, N. C.) 
Anglo-Egyptian Sudan—At 
late ly Radio Omdurman has 
heard on 7.100A 
(Skoog, Sweden) Noted near 
1400 with Arabic music; closed 
with English Sun., Wed. 1115 
England) 
Argentina—LRY}l, 
Aires, noted closing 2258 in Spanish 
when announced for LR3 and LRY 
(Ferguson, N. C.) LRX, 9.66, noted in 
Spanish 2200 and later (Morgan, 
Calif.) 
LRA 


may now be one 


5.997, not- 


measured chan- 


times 
been 
7.600A 
7.090 at 
1430: 


(Pearce 


instead of 


9.760A Buenos 


15.345, is still noted with news 

1815 for North America. (Zerosh, Pa.) 

Might replace this channel at that 

time with 17.720 for Roberts, 
notes LRAI 

2330 in Spanish, good level 

Australia—VLCS9, 9.715, is good level 
0700-0845 to Eastern North America 
news 0715, 0815. (Morrison, R.I.; Kuhn- 
ert, Mass.; Granrose, Fla 
VLASY, 9.58, is good signal around 0300 
(Boyce, N.J.) 

Azores 3y this time, CSA92 
Ponta Delgada, should be on 
schedule of 1500-1600. (Ferguson, N.C 
Niblack, Ind.) CSA93, 
in Portuguese 1630, 
Ireland. (ISWL, England) 

Brazil—A Brazilian station has been 
noted on 9.685 at 1733 carrying “A Voz 
do Brasil” relay. (Bellington, N.Y.) 
Radio Tamoio, 9.610, noted with music 
and commercials, comments in Portu- 
guese, good level in Ind. around 1800 
(Diaz) 

Recife, 9.565, noted like a_ local 
weekdays 2005-2030 when has “Brazil 
Calling” (English) (Jensen, N.J.) A 
Brazilian 6.165A is believed Radio 
Cultura, Sao Paulo, probably moved 
from 9.745. (Stark, Texas; 
N.Y.} Radio Nacional, 9.72, 
through heavy CWQRM; 
(Continued on page 


winter 
Conn measured 9.69. at 


2255 


others) 


11.090 


winter 


1.865, has news 


strong level in 


Bellington, 
noted 21 30 
Portuguese 


108) 
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CUSTOMERS EVERYWHERE KNOW 
SYLVANIA TUBES JUST 
CANT BE BEAT FOR QUALITYVS 


ay 


: 
' 
“ 


gegig 


WHY SYLVANIA PRODUCTS 
MEAN BETTER BUSINESS! 


ETI Seige ek 


ou’RE really on board the better-profit special when you feature 
Sylvania Picture Tubes and Receiving Tubes. 

Your customers know Sylvania as a pioneer in the development of 
fine radio and television products. From the very beginning, the name 
Sylvania has stood for the highest possible quality. And, as the indus- 


Television keeps telling 
about Sylvania quality 


. . ‘s 

try has progressed and expanded, Sylvania has taken great care to ii 
maintain its recognized leadership. tf 
Now, due to advanced manufacturing techniques and precision 4 


testing methods, Sylvania tubes can point to outstanding records, both 
in long life and fine performance. Today 7 of the 10 leading set man- 
ufacturers use Sylvania Picture Tubes and Receiving Tubes. 


So, if you want recognized quality working on your side . . . sell 4 ~ Ue» ‘ 
Sylvania! Call your local Sylvania Distributor for the latest fall prices sf i wi 
and money-making promotion offers, or write to: Sylvania Electric , a 
Products inc., Dept. 3R-2112, 1740 Broadway, New York 19, N. Y. 


Sylvania’s popular nation-wide television 
show “Beat the Clock” continues to tell : 
millions of your customers week after 
week, all through the year, about the 
unbeatable quality of Sylvania products. 


taut he de 


NG * RADIO + ELECTRONICS « TELEVISION in Conade, Srizorie Eecric |Conada) Ld 


University Tower Bidg., St. Catherine Street, Montreal, P. Q. 
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NEW POWER BOOSTER 
Boosts Power instantly! 


Stronger signals and greater transmis- 
sion range even in hilly country are 
now possible through use of the new 
Kaar Power Booster, which increases 
by six times the power output of any 
8 tw 10 watt mobile transmitter, with- 
out adding to standby battery needs 

a recent, outstanding engineering 
achievement of the Kaar research 
laboratories. 


DEPENDABLE 
MOBILE 
COMMUNICATION 


Rugged construction ... simplicity of 
design... lowest possible battery 
drain... exceptional voice quality — 
these are the features that make the 
Radiopak the most dependable single 
unit mobile radiotelephone available 
today. Furnished for both the 25 to 
50 mec band and the 152 to 174 m« 
band, the Radiopak is ideally suited 
for use in police cars, taxis, fire de- 
partment vehicles, trucks, and three- 
wheeled motorcycles, 


DEALERS! 
oe WRITE FOR Kaar is the only 


SUMMARY major radiotelephone 


manufacturer selling 
through authorized 


CATALOG ON 
ALL KAAR dealers. Write for 
complete informa- 


MOBILE om 


EQUIPMENT 


eet sa, 
——>~ KAAR —— 


ENGINEERING CORP. 


MIDDLEFIELD ROAD * PALO ALTO, CALIF 


“TELEVISION AND F-M RECEIVER 
SERVICING" by Milton S. Kiver. 
Published by D Nostrand 
pany, Inc York. 316 pages. Price 
$4.20. Third Edition. Paper bound 

Mr. Kiver has revised his basic and 
definitive text to keep pace with the 
burgeoning industry 

As is the case with all of tl au- 
thor’s writings, this hardhit- 
ting, clear, and concise. Explanatory 
material is offered freely so that the 
student or technician may de- 
rive maximum benefit from this text 

The divided into eighteen 
chapters covering antennas, TV re- 
ceiver installation, TV test equipment 
I video if. and 
stages, video amplifiers and a.g.c 
tems, CR picture servicing in- 
tercarrier receivers, using TV test pat- 
terns, deflection systems 
plies, TV receiver 
fundamentals, FM fundamentals, com- 
mercial FM and FM 
receiver alignment and servicing 

Service technicians who have come 
to depend on Mr. Kiver’s books as ref- 
erence sources will welcome the avail- 
ability of this new edition 


Van Com- 


New 


television 


hn 0k 


novice 


book is 


f stages detector 
SYS- 
tubes, 
power sup- 
alignment, u.h.f. 


receiver circuits 
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“LEARNING THE RADIOTELEGRAPH 
CODE" by the ARRL Staff. Published 
by the American Radio Relay League, 
West Hartford, Conn. 32 Price 
25 cents. Paper bound 

This is the Sixth Edition of 
text which outlines a 
oughly usable method of 
code with a 
effort 

The divided into six main 
sections which deal with the learning 
process, transmission techniques, high- 
speed operation, operating on the air 
code practice 


4 pages 
a handy 
simple, thor- 
learning the 
minimum of time and 


book is 


and exercises in receiv- 
ing and sending for 

The chapter on practice in- 
cludes circuit diagrams for simple 
which the student 


yroup. use 
code 
code practice sets 
can build himself 

Those who have used this handbook 
in the past will undoubtedly wish to 
recommend this new 
comers in the field. 


* + 


edition to new- 


“TELEVISION FUNDAMENTALS” by 
Kenneth Fowler and Harold B. Lip- 
pert. Published by McGraw-Hill Book 
Co., Inc., New York. 520 pages. Price 
$7.00 

This fulfills a long-felt need 
for a truly basic text dealing with the 
subject of television theory, circuitry, 
and servicing. Too often the authors 
of such “elementary” works, like Don 
Quixote, “ride off in all directions” 
under the faulty assumption that thei 
“with them 

The authors of the subject book of 
this review have assumed nothing ex- 
cept that the reader has some knowl- 
edge of basic radio circuitry. The cov- 


book 


readers are 


erage of television and 
fundamental 

The and 
admirably “readable The use of 
mathematics has been 
plague with verbal 
mathematical processes being used in- 
stead 

The text 
stallation 
antenna, 
ment, and 
receivers by 


ougn 


writing is clear, concise, 
ivoided like the 


descriptions of 


also includes practical in 
procedures the television 


servicing and test equip 
troubleshooting television 
picture analysis 
“PRINCIPLES OF TRANSISTOR CIR- 
CUITS" edited by Richard F. Shea. 
Published by John Wiley & Sons, In 
New York. 526 pages. Price $11.00 

This is a book for which the 
try has Waiting as 
most of the 
extant on the 
and transistor 

tepresenting a collabor 
General Electric 
this text covers all facets of the 
sistor application problem 
tory material deals with semiconduc- 
tor principles and forms, types and 
characteristics of transistors. The bal- 
ance of the book is divided into appli- 
cations for low-frequency < 
high-frequency 
circuits. In order to make the subject 
matter as easy to grasp as 
the authors have used vacuum-tube 
analogies as well as and 
dissimilarities between the two com- 
ponents 

We believe that this definitive work 
will soon be known as the “bible” of 
the transistor engineer. Its appear- 
ance will offer, between two covers, a 
single source for the cream of current 
thinking on the subject 
> . > 


"INTRODUCTION TO VALVES" by 
R. W. Hallows and H. K. Milward 


Published by /liffe & Sons Ltd., Lon- 
don. 149 pages. Price $6.75. Availabie 
in the U. S. from The British Book 
122 E. 55th St., New York 22, 


indus- 
been presents 
research material 
subiect of 


basic 
transistors 
circuitry 

ation by ten 
Company engineers, 
tran- 
Introduc- 


rceuits, iW 


circuits, and special 


possible 


similarities 


Centre, 
N. Y. 
This is a work 
the fundamental concepts of tube op- 
eration in various types olf 
The lavishly illustrated text covers 
thermionic rectifiers 
and detectors, triodes and their appli- 
cations | multi 
grid frequency changing 
power output tubes, and special tubes 
for u.h.f. and v.h.f. A separate 
is devoted to a discussion of the mod- 
ern miniature tube 
Another valuable feat of this 
text is the complete explanation of 
the British standard for designating 
tube types. This standard, adopted in 
1947, is used throughout the book 
While some knowledge of mathe- 
matical processes would be helpful to 
the reader, the text is clearly and 
written so that the student 
benefit from 
te rminology 
reade! 
making 
—j0-— 


basic which covers 


circuits 


tubes, diodes as 
tetrodes and pentodes 
tubes for 


chapter 


simply 
may gain the maximum 
his studies. Although the 
is British, the United States 
should have no difficulty in 
the transition 
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Features 


@ Simpson 100-0-100 microampere 
meter. 


@ Completely AC operated 

@ Built-in phase shift generator and 
amplifier. 

@ Battery type tubes, no warm-up 
required 

@ Newly designed 
dial. 

@ Single knob D, Q, and DQ functions 


@ Special impedance matching trans- 
former 


two section CRL 


@ New modern cabinet styling 


@ 12% precision resistors and silver 
mica condensers. 
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NEW 5” Aeathhit 


cueck THESE Peatared OSCILLOSCOPE 
1 New SUPI CR tube KIT 


M Re-trace blanking 


M Voltage regulation MODEL 0-9 
M Extended band width 


M Peak-to-peak calibrating provisions s5 J 5 0 
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Aeathlet 


VACUUM TUBE 
M New 112 volt full scale low range 


OLTMETE A sireapee tow 0 one 


M Increased accuracy through 50% 


K | T greater scale coverage 


M High impedance 11 megohm input 


Features 


MODEL V-6 
M Center scale zero adjust 


5 0 Polarity reversal switch 
e M 1% precision resistors 


SHIPPING WT. 6 LBS M Clearly marked db scales 


beautiful Heathkit Model meter ranges fr 


6 VTVM, the world’s largest ience a DC polarity 
kit instrument, now ment for FM al 
offers many outstanding new features in addition to retaining all of The 
the refinements developed and proven in the roduction of over 
100,000 VTVM’'s. This is the basic measur z instrument for ever 
branch of electronics. Easily meets all met ra f 
stability, sensitivity, convenience of rat 
modern styling. It will accurately measu 
1dous ohmmeter 
meter 


€ 


smartly 


as SS A 


di 


is finished an attractive 
lial j 


3 


< 


ull scale low 
volt. Upper Dt 
| 2 1,56 


0 oo 


ids an RO 


2 


OU, _ OO ¢€1.01 les 


AWeathkel 30,000 vour 
} PRO 3E KIT 7 Aeathhet AC VACUUM TUBE 


Sean VOLTMETER KIT 


es mulupler re o woUNtee ‘ h , | No. 336 


leek, plastic 


cation tactor 0 —“y x oe 
o 1¢ ©6Heathkic ! 50 
a4 lud ior $4 + MODEL AV-2 


tor twi 


— By a - a oS oe SHIP. WT. 
ae Seas, ene « assembly 2 LBS $9950 
, e 
No. 338-B AWeathhil PEAK-10-PEAK 
SHIPPING WT. 
PROBE KIT vw 


read peak-to-peak voltages on the 


The new Heathkit AC VIVM 
that makes possible those sensi- 
tive AC measurements required 
by laboratories, audio enthusi- 
posyecye : ed asset asts, an perimenters. Especi 
SHIP. WT. 2 LBS. ae Se ‘ foo erat ally useful for hum investiga- 
tion, Sensitive null detection, 
phono pick-up output measure 
ments, making frequency 
AWeathhit RF ripple voltage checks, etc 
to make because of the 
PROBE KIT instrument and the one 
The Heathkit RF Probe used in conjunction with The large 200 microampere Simps 
any 11 megohm VTVM will permit RF meas marked and easy to read meter scales 
urements up to 250 mc, + 10%. A useful, con yw covering from .01 rms full scale to 300 
7) 


venient access ‘ ‘ casions ) with frequency response = 1 db from 20 
measurements ar ‘ t y cycles. Instrument input impedance 1 megohn 
is housed in smartly-styled polished No. 309-B trom 52 db to +52 d For stability and eg 
aluminum prob rd : -colo ) 

* probe body featuring two-color poly characteristics the meter bridge circuit features 4 g 


styrene probe ends and a low capacity flexible 50 liod A . : 
- l " 110K f 4 s nz mmpani 
shielded test lead The kic is complete with all adriodes ttractive instrument styling a comt 
7 


necessary material and a detailed assembly sheee the popular Heathkit VTVM and the new AW 
as well as instructions for probe operation SHIP. WT. 2 LBS W attmeter 


cs : PEt og: ANE ey . 
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New Meathhect 


ems MULTIMETER 


M 20,000 ohms per volt DC sensitivity, 


5,000 ohms per volt on AC 
Polarity reversal switch 


1% precision multiplier resistors 


Ww 
Ww 
50 microampere 4/2” Simpson meter ’ 
i" 


Meter ranges for service MODEL MM-1 


convenience 5 0 
New resistor ring-switch assembly $ 
Total of 35 meter ranges ® 


i” New Modern cabinet styling SHIPPING WT. 6 LBS 


The most important Heathkit 


ohms x 1 x 1.000 x 10,000. 
DB coverage f 


to +6) db 


CONSTRUCTION 


ly new design permits assembly, mounting and wiring 


resistors on a ring-switch asserably unit. The major 
ment wiring is completed before mounting the 
ly to the panel. No calibration procedure is 

’ 


ion resistors readily accessible in event of 


piacement 
ABINET 


n cabinet styling featuring two piece con- 
lack Bakelite cabinet, wit asy to read 
} SI 


ibinet size )! x i” deep x 74" 


ical stability when operated in vertical 


conventional transf« p ¢ v Ip] j ns n ithkit MM-1 repr ts terrific instrument value 
plete voltage ranges AC and , 0-1 , 150 00 ‘ h quality 100 ohms per volt unit u 

1,500—5,000 volts irrent ranges, 0 nicroamperes arbon ty resistors. Here is quality, per- 
15 milliamperes ; nilliamperes nillian formance, functi lesign, and attractive appearance, all com- 


amperes. Resistance measurement ym .2 oht g- bine 


BATTERY TESTER KIT HANDITESTER KIT 


ster readily 

ort 
ite ts COm- 
1 with every 


ntrol 

' 
panel 

r “B” battery men $a Su f icroampere meter 
ithkit Battery Test mover u is § 1 with resistors to 
mpact assembly, ac I ' 1 on both 


MODEL M-1 AC seg, Special sily access 
MODEL BT-1 rate mete vement, and 


‘ y j ng bra ] dep sited 

5 c r i und f 5 450 ‘ [ " n resistors hearing aid 

a ie] " 1 a portable rug . ype ohms ij control. The Handitester is 
. nler 


suiP. wr ; “ /. - ’ 1 SHIPPING wT. - asse nbled from complete instructions and 


ial diagran N test leads are in- 


2 LBS. eri ntern batterie ec. 3 LBS. luded in the price of thi por ular kit, 
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New #eathé&t 12 Volt 


BATTERY 


LIMINATOR KIT 


MODEL BE-4 


s3y°° 


SHIPPING WT 
18 LBS 


Heathkit 


operation 


Battery Eliminator 
of 


either 


Here is the 
mod up-to-de 
kit Model BI 
which be 
LI ' to service 
conventional 6 volt radios 


This 
variable output ranges, 0 


neces 

The 

volts output rmer 
Use 


to the 


y if service in 


6 


crn, 


furnishes volts of primary 


at the flick of a panel switch safety 


can tne an 


the new vole car radios in addition rated the 


new Battery Eliminator provides two continuous! wave 


volts DC at 10 amperes continuou the 
0-16 DC at 


intermittent 


or 15 amperes maximum intermittent, volts 


amperes continuously or 7.5 maximum Here is the 


The 


two 


amperes 
voltage is clean and well filtered as the « 
The 


output feature is a definite aid in determining the starting point 


output ircuit uses 


10.000 charger 


Elimi 


1levelo 


battery 
Batte ry 


lio 


mf condensers continuously variable voltage 


of vibrators, the voltage operating range of oscillator circuits, au 


etc. Panel mounted meters constantly monitor voltage and cur- ltage an 


NEW Weathédt VARIABLE 


ISOLATION 
TRANSFORMER KIT 


Weathtit VIBRATOR 
TESTER KIT 


Yo 

seTvice 
Tester 

work 


you 


and The new 
Vibrator 

ot - = d radi 
tell former ) 
hazard 
ficulties 


variable 


if repair time 15 valuable 
of the Heathkit 
save you many hours 
tester will instantly 
of the vibrator 
Checks vibrators for 
the easy to read 
indicates quality of output on 
a large Bad Good scale. The Heath 
kit VT-1 checks both interrupter 
self rectifier types of \ Five 
for checking of 


us 
will 
This 
the condition 
checked 


Starting 


hum 
being etc 
proper 
meter 


and 
and 1s 
panel 
it to 
eee, 


MODEL VT-1 , 


service time 


STA5OQ 8 
. | 


oscillator 
SHIPPING wT. 
6 LBS. 


different 
vibrator 


ibrators 


sockets hundreds m ponents 
types 

The Heathkit 
from any battery 
livering continuousls 
i to 6 volts Dé 
Heathkit Model 


would an 


Vibrator 
eliminator 
variable 
at 4 
BE-4 


sour 


Tester 
capable 


operates 
ot cde 
voltage trom 
The new 
Eliminator 


ticularly 
Rated at 
and up 
operatic 
tool 


in 
if 


amperes 

Battery 

be ideal ce of 
tent 


serv ice 


BINDING POST 


kit 
ot 
possible 


w available that 
all instrument con 
This new, five-way 
binding post will accommodate an alliga 
tor clip, banana plug, test lead pin, spade 
lug, or hook-up wire. Sold in units of 
20 binding post assemblies. Each assem 
bly includes binding post, flat and shoul- 
der fiber washers, solde nut. 
120 pieces in all 


Binding post ne so 
Standardization 


nectors 1s 


lug, and 
$4.00. 


Kit 


HEATH COMPANY - Benton 


automati 
DC 


I late 


nator 


Heathkit 
thereby 


tre } 


luce 
in 


tage 
circu 


to 200 watts Maximum intermit 


nm 


CHECK THESE Features 


M Either 6 or 12 volt operation 
M Continuously variable voltage output 


M Constant ammeter and voltmeter 
monitoring 


M Automatic overload relay — self- 
resetting 


M Two 10,000 mf condensers 


M New 18 disc split type heavy duty 
rectifier unit 


M Fuse protection 


the presenc 


The 


ana 


the yul nt under test 


winding 1S se protected 
] 


of the 
output circuit. The 


relay seif-resetting 


he avy au 


magnesium c per 


P} suinae 


rectiher 


or 


eal battery 


pre blems and as an additi 


Another 


ncw 


is a variable s 


pment and research 


1 current range 


VOLTAGE 


Trans 
nm for 
trans 
eliminating shock 
alignment dif 
leage 
Its 
by 
Use 
in 


' 
Isolation 
vides line lati 


s not 


1S 


an 1uto 


} 


The 


0) 


lems 
output vi 
to 130 wv 
monitored 
volt 
supply 
breakdown 
circuits thereby s: 
it 


pr 
is 
AC 
tantly 
1 AC 
AC 


meter 
onl 

raulty 
ving 
Use also to simulate vary 
ns a t 
level at 
InctionIng 
portable 


operati 


onditi » ce 
which 
par 


radios 


oOlage 


ise fh 


MODEL IT-1 


$165° 


SHIP. WT. 9 LBS 


Aeathhetl 


TECHNICAL 
APPLICATION BULLETINS 


An exclusive 
nical application 
by rex 

outhning 

instrument 

now with 
bulletins and 
logse-leaf binder 
n this 


its 
three 
) Watts 


way 
continuous n 


A id 


useful fa 


Heathkit ser 
bulletin 
ognized 


fiexible 


(No c.o.d iter 
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ea TV ALICNMEN 


 INCREDUCTOR controllable inductor 


nnn GENERATOR 


M 4mc- 220 me continuous frequency K ] T 


coverage 


M Oscillator operation entirely on fun- MODEL TS-3 
damentals 


M Output in excess of 100,000 micro- Ss 5 oO 
volts . 


M Automatic amplitude circuit 
SHIPPING WEIGHT 
18 POUNDS 


M Voltage regulation 


Simplified operation 


tirely new, advanced model TV and FM r il is electrically varied t f current 
hkic M i This “ esign pr he if ct \ ron 1 chieved < magn 


es features and combinatior 


Pr ning an en 
sweep Generator, the Heat 


ther service type ins f 
to the requiremen 
i variable 


INCREDUCTOR 


; ' 
i i 


NEW Areathhectl 
SIGNAL GENERATOR KIT 


MODEL SG-8 ‘ 
MODEL BG-1 
$1950 
. : $1450 
* SHIPPING WEIGHT « 
8 POUNDS 


: 
a 
@ Se veyee ee a SHIPPING WEIGHT 
ro) 


eae anew . 6 POUNDS 


im « 
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CHECK THESE 
NEW Yeatures 


Simplified harness wiring 


Improved, smooth, anti-backlash roll 
chart action 


Optional roll chart illumination 
Individual element switches 
Portable or counter style cabinet 
Spare blank socket 

Contact type pilot light test socket 
Simplified test set-up procedure 


SHIP. WT.12 LBS Line adjust control 


(tasreass = 


42" three-color meter 


The new Model TC-2 Heathkit Tube 

Checker features many circuit improve- 

ments, simplified wiring, new roll chart 

drive and illumination of roll chart 1 he HEATHKIT 
instrument is primarily designed for the convenience of the radio and TV 
service man and will check the operating quality of tubes commonly encount- PORTABLE 
ered in this type of work. Test set-up procedure is simplified, rapid, and flex- 
ible. Panel sockets accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, 7 and TUBE CHECKER 
9 pin miniatures, 5 pin Hytron and a blank socket for new tubes. Built-in neon KIT 
short indicator, individual three-position lever switch for each tube element, 
spring return test switch, 14 fhlament voltage ranges, and line set control to MODEL TC-2P 
compensate for supply voltage variations, all represent important design fea- 
tures of the TC-2. Results of tube tests are read directly from a large 41” $ 50 
Simpson three-color meter, calibrated in terms of Bad-?-Good. Information 34 
that your customer can readily understand. Checks emission, shorted elements, ° 
open elements, and continuity SHIP. WT. 14 LBS. 

The use of closer tolerance resistors in critical circuits assures correct test 


: 0 ble m . 
information and eliminates the possibility of inaccurate test interpretation The portable model is sup 
‘ plied with a strikingly at 
Improvement has | ‘ tractive two-tone cabinet finished in ri 
pletely eliminating diagonal running, erratic operation, and backlash. The lin impregnated, fabric covering with 
| yo ’ « cover ) < b < 
thumb wheel gear driven action is smooth, positive, and free running. As an ae! n the a de ge — 
1 lardware, sturdy plastic handle help ¢t 
" | , > 
additional feature, the roll chart is illuminated for easier reading particularly professional appearance to the instrun 
when the tube checker is used on radio or TV home service calls 
Wiring procedure has been simplifie 1 through the extended use of multi- PORTABLE TUBE CHECKER CABINET 
above will fic all earlier Heathkit T¢ Tul 
Shipping weight 7 lbs. Cabinet only, 91-5 


made in the mechanical roll chart drive system, com- 


ent 


cable, color coded wires, providing a harness type installation between tube 

sockets and lever switches. This procedure insures standard assembly and im- 

arts that “factory built” appearance to instrument construction. Completely f 

vetaile 1 information is furnished in the new step-by-step construction manual, Weathhit TV PICTURE TUBE 

regarding the set-up procedure for testing of new or unlisted tube types. No TEST ADAPTER 

delay necessary for release of factory data The Heathkic TV a 
The new Heathkit Tube Checker will prove its value in building service Test Adapter used wit Heatt 

prestige through usefulness simplified operation attractive professional kit Tube Checker w ck 

appearance. Don't overlook the fact that the kit price represents a savings of No. 355 S 50 ae ee 

$40.00 to $50.00 over the of a comparable commercially built instru- Ship. Wt. 4 @ sists of standard 1 

ment. At this low price, no service man need be without the advantages 1 Lb. socket, four feet 

offered by the Heathkit Tube Checker — 


Aeathect POWER SUPPLY KIT LABORATORY AND 


SERVICE SHOP 
The Heathkit Laboratory Power Supp! 


features continuously variabl ce BOOKLETS 


voltage output with good bility under 


ng Service Bu 


wid oa ariations. / Simpson 
plastic enc ip | mounted meter pro- 
vides accur neter tput information 


of voltage or current. All panel terminals 


> 
ft 
r 
MODEL PS$-2 completely isolated from the cabinet. Sep- ’ « ‘ 
ne or ‘ ! : I am imdustria 
c 


arate 6.3 volt AC supply at 4 amperes for names 7 . 
50 lectronics laboratory. Full attention 
$s hlament requirements. Ripple component is given to various details thac are 
© 


: frequently overlooked when projects 
exceptionally low, stand-by switch pro- 
SHIPPING WT. 


ex 
qui 


tablishing ul ice ! 


of this mature are undertaken. Just 

" t n t& th Company 3 

vided to eliminate warm-up time of the write in to the Heath Company re 

17 LBS. questing your free copy, or attach a 
five tube circuit. memo to your next 
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AWeathhil ViSUAL-AURAL 


CHECK THESE Features 


Visual and aural signal tracing 
Two channel input 


High RF sensitivity 


Calibrated wattmeter 
Substitution test speaker 


Utility amplifier 


w 
ad 
“ 
M Unique noise locater circuit 
“ 
“ 
Ww 
iw 


RF, audio probes and test leads included 


SIGNAL TRACER 


KIT 


MODEL T-3 


523° 


SHIPPING WEIGHT 


10 POUNDS 


An entirely new type of sigr racer inc 
tion of features not found other 
pressly for the radio and TV service 
servicing of AM, FM, and TV circuits 
former operated instrument are all of the useful functions so 
necessary for speedy isolation of service difhculty 

This new signal tracer features a special high gain RF input 
channel, used in conjunction with a newly-designed wide frequency 
demodulator probe. High RF permits signal 
tracing at the receiver antenna input. A separate low gain channel 
and probe available for audio circuit exploration. Both input chan- 
nels are constantly monitored by an electron ray beam indicator, 
so that visual as well as aural signa! indications may be observed 
The instrument can also be estimation of 
gain per stage. 

A decidedly unusual feature is a noise localizer circuit in con- 
junction with the audio probe. With this system, a DC potential 
is applied to a suspected circuit component and the action of the 


rporating a combina- 
instrument. Designed ex- 
man, particularly for the 
Here in a five tube, trans- 


accurate 


range SENSIUIVITY 


used for comparative 


*, 


Aeathhit 
DECADE RESISTANCE KIT 


MODEL DR-1 The Decade Resistance Kit provides 


individual 
$195° 


sistance 
resistors 
SHIP. WT. °° 99,999 ohms in 
eramic water switches 
4 LBS. plated contacts, smooth 
tent action, baked enamel panel, anc 
polished birch cabinet 


switch selection of 
values using 

providing 

steps 
silver- 
positive de- 
handsome 


Heathkit 
DECADE CONDENSER KIT 


The Heathkit Decade Condenser Kit MODEL DC-1 
features silver mica, precision con- 
densers with a rated accuracy of + $165° 
1%. Capacity values are arranged in 
three decades from 100 mmf to .111 bad 
mf in steps of 100 mmf. Ceramic SHIP WT 
wafer switches with silver-plated con 4 Bs. 
tacts and smooth detent action. Use- 

for circuit development 


—_ —_ RESISTANCE 
SUBSTITUTION BOX KIT 


The Heathkit Resistance Sub- 
MODEL RS-1 Box provides indi- 


vidual switch selection 

3550 one of 36 RTMA 1 

oa 10° standard value ‘ 
ranging from 15 


SHIP. WT. 10 meghoms. Many 
2 LBS. tions in circuit devel 
work, and also in radio 
TV Ideal for experi- 
mentally determining resistance values 
and for quickly altering circuit oper- 
ating characteristics. Entire unit 
housed in attractive Bakelite cabinet, 
featuring the new universal type 
Heathkit binding posts to simplify 
circuit connections 


titution 


service work 


voltage in the component can be seen 
as well as heard. Invaluable for ferreting out noisy or intermittent 
condensers, noisy resistors, controls, coils, IF and power transform 
ers, etc. A built-in calibrated watemeter circuit is very useful for a 
quick preliminary check of the total wattage consumption of the 
equipment under test. Separate panel terminals provide external 
use of the speaker or output transformer for substitution purposes 
Saves valuable service time by eliminating the necessity for speaker 
removal on every service job. The terminals also permit the utili 
zation of other shop equipment, such as your oscilloscope or 
VTVM. The T-3 Signal Tracer can be used as a high gain 
amplifier for checking tuners, record changers, microphones, phono 
crystals, etc 

Don't overlook the interesting 
through the use of this new instrument and let it work for you 
by saving time and money. The kit is supplied complete with all 
tubes, circuit components, demodulator probe, audio probe, and 
additional test leads 


service px sibilities prov ided 


AWeathhect 
- CONDENSER CHECKER KIT 


MODEL C-3 


* si9* 
SHIPPING WT. 
8 POUNDS 


Use the Heathkit C-3 Con- 
denser Checker to quickly 
and accurately measure 
those unknown condenser 
and resistor values. All readings are taken direct 
ly from the calibrated panel scales without re 
quiring any involved calculation. Capacity meas- 
ranges from .00001 mf to 1,000 mf. Checks paper, 
and electrolytic condensers. A power factor control is 
available for accurate indication of electrolytic condenser measurements 
A leakage test switch with switch selection of five polarizing voltages, 
25 voles to 450 voles De will indicate condenser operating quality 
under actual load condition. The spring return test switch 
automatically discharges the condenser under test and eliminates shock 
hazard to the operator 
Resistance measurements can be made 
to 5 megohms. Here again all values are read directly on the calibrated 
scale. Increased circuit sensitivity coupled with an electron beam null 
indicator increases ove rall instrument usefulness 
For safety of operation the circuit is entirely transformer operated 
and the instrument is housed in the attractive, newly-styled Heathkit 
cabinet, featuring rounded corners, and drawn aluminum panel. The 
outstanding low kit price for this surprisingly accurate instrument in- 
cludes necessary test leads. Good service shop operation requires the 
use of this specialized instrument, designed for the express purpose of 
determining unknown condenser values and operating characteristics 


urements in four 


mica, ceramic 


leakage 


in the range from 100 ohms 
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Heathkit AMATEUR 


TRANSMITTER [hii 


NEW Features 


| Single knob band switching 


Pre-wound coils 


MODEL AT-1 Metered operation 


50 52 ohm coaxial output 
Crystal or VFO excitation 
bad — 
Built-in power supply 


SHIPPING WEIGHT p d. cl : 
16 POUNDS ugged, clean construction 


; f 
input Built-in 


This kit feature 


Miciding 


NEW Heathkit Aeathhit 
ANTENNA COUPLER KIT ANTENNA IMPEDANCE METER ® 


fi ftrequency of 
L s ‘ 


& ° ee | 


eelible ‘Gendeunte, ail MODEL AC-1 


Shield Deeemia ri ct 7” 
D cell nee Gl custendion fenteses fone * deep. SHIP. WT. 3 LBS. 
/ bert nductance and capa $] 450 SHIP. WT. i, 
tuning fo aximum operating versa 3 LBS. 
7 214" j “ as 
tility Di . wide x 4 


high x 476” deep IMPROVED Weathéct 


| , GRID DIP 
Heathhct The 39. METER KIT 


COMMUNICATIONS RECEIVER KIT SHIP. WT. 


MODEL AR-2 4 LBS. 


$255 SHIP. WT. MODEL GD-1B 
> 12 LBS. Th trume 


MODEL AM-1 


InvVvaiu t 


Here is the new r r you have —- nenrers { TV 
repeatedly usked for the Heathkit P a hye f . 
Communications Receiv The per , m a . 3 
fect companion piece for the AT-1 ; 
Transmitter kit. Many outstandingly bl 
features have been inc 
of the AR-2; such as, el 
for logging and tuning convenience high gain mi 
transformers for high sensitivity 
separate Rt Zain cont 1 with 
manual volume control, in addition to the « j 
control. Noise limiter stand-by switch stable BFO oscillator 
headphone jack transformer operation, etc., all contribute 
high performance standard on meter. Continuous 
Frequency coveraRre is continuous trom ) ke to > mc in four ( . Pre 
ranges For ad led convenicnce various ham ban 18 have been separately 
identified in respect to their relative placement on the slide rule tuning 
scale. A chassis mounted,.5'44” PM speaker is included with this kit 
Tube line up 12BE6 mixér oscillator, 12BA6 IF amplifier, L2AV6 de 
tector AVC audio, 12BA6 BFO oscillator, 12A6 beam power output, 
SY3GT rectifier. 


wi und cou 
three prong coil 
high trequency tr 


lditional plug-in coils are 
> and provide continu 
RECEIVER CABINET extension of low frequency cover 
Proxylin impregnated, fabric covered, plywood cabinet with aluminum age down to 59) ke Dial correla 
panel designed expressly for the AR-2 Receiver. Part 91-10, shipping oh 7 curves in< luded ; Shipping 
weight 5 lbs.. $4.50 weight | Ib., kit 341, $3.00 
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CHECK THESE Features 


First popular priced Q Meter 
Reads Q directly on calibrated scale 


Oscillator supplies RF frequencies of 
150 kc to 18 mc 


Calibrate capacitor with range of 
40 mmf to 450 mmf with vernier of 
- 3 mmf 


Measures Q of condensers, RF resis- 
tance, and distributed capacity of 
coils 


MODEL 


Many applications in design and de- 
velopment work SHIPPING WTI 
Useful in TV service work for check- 


ing deflection yokes, coils, chokes, etc. 


me, 3 


SHIPPING wr. |} 


rh< 


17 POUNDS I 


Aeathéct AUDIO GENERATOR KIT 


A Hea tA 
f 


nent 


MODEL AG-8 


SHIP. WT. 11 LBS. 


Aeathhit 
AUDIO FREQUENCY METER KIT: 


Heathkit Audio 


vices a 


Frequency 
simple and con 
ot 
1410 frequencies Ir 
kc at any v 

nd 300 


means checking un 


m 10 
tage 
volts rms 
il wave 
ration 


non-criti 


iment ops 


MODEL AF-1 ust set the range switch, 


re) feed an unknown frequency into the in 
S 45 strument, and read the frequency di 
e r 


n the calibrated scale of the Simp- 
SHIP. WT. 12 LBS. son me 


eter. 


sh ip 


is entirely 
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c 
be casily 
r 


"Q' METER 


KIT 


QM.-!1 


$4450 


14 POUNDS 


1 linearity 
ta 


ana experi 


lities 


Wath thi 
developed e 


you cat 


set up 
newly 


5 


Heathkit AUDIO OSCILLATOR KIT 


MU cycies in t 


ible output level 1 


in mult 
alify e 
ntation 


MODEL AO-1 


$2459 


SHIP. WT. 11 LBS. 


Aeathhit 
SQUARE WAVE GENERATOR KIT 


athkit 
in <« 


rce with « 


MODEL SQ-1 


$2950 


SHIP. WT. 12 LBS. 


Benton Harbor 15, Mich. 


Aeathhit 


WILLIAMSON TYPE 


AMPLIFIER 


KIT 


MODEL W- 


des 
insto af 


seporote 


type 


operation 
new extended power circuity 
tained from 


When selecting an amplifier for the heart of your high fidelity audio 
system, investigate the outstanding advantages offered by the Heathkit 
Williamson Type Amplifier. Meets every high fidelity audio requirement 
and makes listening to recorded music a thrilling new experience 

This outstanding amplifier is offered with optional output wansformer 


NEW Meathhdl 20 Watt 
High Fidelity AMPLIFIER KIT 


A new 20 watt high fidelity amplifier, de- 
signed especially for custom audio instal- 
lations demanding clean reproduction, ade- 
quate power, and flexibility to meet indi- 
vidual requirements. Separate treble and 
bass tone controls provide up to 15 db 
boost or cut. Four switch selected inputs, 
each with the necessary compensation for 
the service desired. Output transformer 
impedances of 4, 8, and 16 ohms 
Preamplifier, tone control, and phase 
splitter circuits utilize 9 pin twin triode 
miniature tubes for low hum and noise 
level. Two 6LG push pull power output 
tubes provide full 20 watts power. Fre- 
20-20,000 cycles. Total harmonic distor- 
tion 1% (at 3 db below rated output). Tube line-up: 12AX7 pre- 
amplifier, 12AU7 voltage amplifier and tone control, 12AU7 voltage 
amplifier and phase splitter, two 6LG6 push pull pentode power out- 
put, 5U4G rectifier. Truly outstanding amplifier performance cou- 
pled with low cost. , 


MODEL A-9A 


$355° 
SHIP. WT. 18 LBS. 
quency response + 1 db, 


New Meathhcl 
BROADCAST RECEIVER KIT 


BAND 

Another new Heathkit for the student, 
beginner, or hobbyist. If you have ever 
had the urge to build your own radio 
receiver, this kit warrants your attention. 

New high gain miniature tubes and 
IF transformers provide excellent sensi- 
tivity and good signal to noise ratio. A 
built-in ferrite core rod type antenna has 
been provided. A chassis mounted 514” 
PM speaker provides excellent tone and 
volume. Convenient phono input. Can 
be operated either as a receiver or tuner. 
Simplified construction manual outlines 
circuit theory. Ideal for students. Tube 
line-up: 12BE6 mixer oscillator, 12BA6 
IF amplifier, 12AV6 detector-AVC-first 
audio, 12AG beam power output, 5Y3GT 


MODEL BR-2 

SHIP. WT. 

$1750 °F iss. 
rectifier, 


CABINET — Proxylin impregnated fabric covered plywood cabinet. Ship- 
ping weight 5 lbs. Part number 91-9, $4.50 


HEATH COMPANY 


PRICES OF COMBINATIONS 


W-2 Amplifier Kit including 
main amplifier, power supply, 
and WA-P1 Preamplifier Kit. 


Shipping Weight 37 Ibs. Ship- 
ped Express only. 
r the 


itage 1s Ob- 
with- 
6OSN?7 
5881 


2 
W-2M Amplifier Kit includes 
main amplifier and power 
supply. Shipping Weight 29 
Ibs. Shipped Express only. 


WA-P1 Preamplifier Kit only, 
Shipping Weigh 6 Ibs. Ship- 
ped Express or Parcel Post. 


“le output cir 
screen supply v 

taps. Frequency response 

Tube complement 
push pull driver 
SV4G cath type rectiher 

her available providing three switch selected 

sation, and individual bass and treble tone controls. | 

AX7) preamplifier 12AU7 tone control amplifier 
igned for the novice kit builder and requires no spe 

or equipment for successful assembly and operation 


providing either the conventional tric 
in which the 
transformer primary 
m 0 cm two 100 k 
and Pha e splitter, GSN7 


separate 
1 db fre 
ampliher 


es 
tw 
de 
inputs, 


ses 


ial- 


AWeathhet ECONOMY 6 WATT 
AMPLIFIER KIT 


The new Heathkit Model A-7B Amplifier 
offers many unusually fine features not nor- 
mally expected in this low price range. Either 
of the two input circuits may be individually 
switch selected for phono or tuner operation, 
Separate bass and treble tone controls. Out- 
put impedances of 4, 8, and 15 ohms. Push 
pull beam power output stage for balanced 
reproduction. Excellent voltage gain character. 
istics, good frequency response, and 
watts power output. 12)5 amplifier 
second amplifier and phase splitter, tw« 

SHIP. WT. 10 LBS. beam power output, one SYS GT recti fier 

A-7C incorporates preamplifier stage with special compensated network 
to provide necessary gain for operation with variable reluctance or low 
output level phono cartridge. Circuit is properly compensated for micro- 
phone operation. $17.50. 


MODEL A-7B 


$1550 


Heathkit 
FM TUNER KIT 


The Heathkic FM-2 Tuner 

was specifically designed for 
simplified kic construction. 

Can be operated through 

the “phono” portion of 

your radio or with a sepa- 

rate amplifier. The kit fea- 

tures a pre-assembled and adjusted 
tuning unit, three double tuned .IF 
transformers, and a_ discriminator 
transformer in an 8 tube AC oper- 
ated circuit. Frequency coverage 88 
to 108 mc. Experience the thrill of 
building your own FM tuner and at the same time enjoy all of § 
the advantages of true FM reception. 


" MODEL FM-2 
$22 50 


SHIP. WT. 9 LBS. 


LBs <2 GANSTA oF Poe” or 


Pree catar.oc 


Write for free catalog containing latest price . information, 
schematics, specifications, and descriptions of all Heathkits. J 


CER | eek 
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Benton Harbor 15, Mich. 
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HEAT KIT Dual 
CHECK THESE 
NEW Features RECO RD 
ae PLAYER KIT 


Automatic shut-off for both changer and 


amplifier 
: , MODEL RP.1 
Acoustically correct cabinet enclosure 


Modern attractive styling S 5 oO 
Two 6” PM matched speakers e 
Compensated volume control SHIPPING WI. 30 LBS 


Easy to assemble 


An entirely new introduction to quality record reproduction, a simple 
tO Operate, Compact ipie top model with none of the specialize | 1Ze rami ‘ rid tur an 
usually associated with high fidelity ) ) t } ords without turning the cartridgc 


nted in an acousti d, easy to assem four tube amplifier features compen 


ingenious turn hier twin sap 


custom installation blems 
systems. Two matched yr onized Spe ikers n 
cally correct enclosure reproduce all of the music on the record Sd olum ontrol and parate tone control. Proxylin impreg 
Musical reproduction with the unique sensation of being surrounded ‘ ‘ i f supplied completely assembled. You 
by a halo of glorious sound. This spectacular characteristic is possible : only the amplifier from step-by-step construction. No special 
only because of the diffused non-directional properties of the matched ized tools or knowledge required, as full recognition has been given 
dual speakers. The Heathkit Dual makes listening to fine recorded to the fact that many purchasers of this kit enjoy good musical re 
music a thrilling new experience through naturally clear, life-like production on a purely non-technical basis, and the construction 
reproduction of sound at all levels throughout the tonal system. The manual has been simplified to the point where even the complet 
performance level is vastly superior to that of the ordinary phonograph novice can successfully construct the Heathkit Dual. The price of the 
or console selling for many, many times the price of the Dual Heathkit Dual includes cabinet, - Record Changer, two 6” PM 

Record Changer plays all sizes —all speeds-automatic shut-off for speakers, tubes, and all circuit components required for amplifier 


changer and amplifier after the last record is played. A wide tonal construction 


SHIP VIA 
['] Parcel Post 
Express 
Freight 
Best Way 


uae Solt7s PLEASE Paint 


QUANTITY 


| MODEL NO DESCRIPTION WEIGHT 


TOTAL 
WEIGHT AND 
AMOUNT 


On Express orders do not include transportation charges — they will be 


Enclosed find ( ) check ( ) money order for 
collected by the express agency oat time of delivery 


Please ship C.O.D. ( ) postage enclosed for 
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Gob Henry 
te all radio hams and hobbyists — 
Over! 


Yes—you're at the controls when 
you do business with Bob Henry! As 
one radio fan to another, Bob knows 
what equipment and services you want— 
and he’s made both his stores to-the- 
order of the radio ham or hobbyist. 
Dealing with Bob, you get 90 days 
FREE service—really liberal trade-ins 
and a payment plan that just can’t be 
matched! Write, wire, phone or visit 
either store today. Find out all the 
“extras” you get with Bob Henry—the 
world’s largest distributor of short wave 
receivers, 


Bob Henry has 


a complete line of new Hallicrafter receivers 
and transmitters 


MODEL $X-71...Double superheterodyne 
circuit plus built-in Narrow Band FM re 
ception. Temperature compensated, voltage 
regulated. 5 position band selector for 
538-1650 Ke, 1600-4800 Ke, 4.6-13.5 Ke, 
12.5-35 Mc, 46-56 Me. 11 tubes plus volt- 
age regulator and rectifier, $224.50 

Also available — Hallicrafters Model 

HT-20, $449.50 ¢ Model S-76, $179.50 

¢ Model SX-62, $299.50 ¢ And all 


HENRY RADIO STORES 
LARGEST DISTRIBUTORS OF SHORT WAVE RECEIVERS 
LOS ANGELES OFrfice: 11240 Olympic Blvd., 
Los Angeles 64, BRadshaw 2-2917 

BUTLER Office: Butler |, 


102 


Missouri. Phone: 395 


The products described in this column are for your convenience in keeping up- 
to-date on the new equipment being offered by manufacturers. For more com- 
plete information on any of these products, write direct to the company involved. 


MINIATURE L.F. 

The ability to tune both coils from 
the same end is one of the unique 
features of a new miniature i.f. trans- 
former now available from Electro- 
metric Company of Woodstock, Illi- 
nois 

Known as the Type TX100, the new 
unit permits both coils to be tuned 


GLECT 
™% 109 


| 


either from the top or from the bot- 
tom. This permits faster set align- 
ment, reducing set production costs. It 
also results in greater freedom of 
radio chassis design 

The new unit can be used for any 
application requiring a %” i.f. trans- 
former It is available in a wide 
range of inductances and “Q’s” for 
AM, FM, TV, and military applica- 
tions. 

SUBMINIATURE LIGHTS 

A new subminiature indicator or 
warning light for use on either stand- 
ard or edge-lighted panels and featur- 
ing wide-angle visibility is now being 
marketed by Hetherington, Inc. of 
Sharon Hill, Pa. 

Requiring only '%” depth behind the 
panel exclusive of contact, the new 
lamp is known as the Series L6000. It 
uses a standard AN-3140 lamp which 
extends farther into the long plastic 
lens than is the case with conventional 
indicator lights. A unique inside bevel- 
ling of the plastic serves to “pipe” 
the light through the lens so that its 
periphery is illuminated 

Bulletin L6000 giving complete de- 
tails is available on request. 


NEW V.T.V.M. 

‘Freed Transformer Company, 1718 
Weirfield St., Brooklyn 27, New York 
is now offering a new a.c. vacuum- 
tube voltmeter, the Model 1040. 

The unit has a high input impedance 
and wide frequency range, and can be 
used at audio and ultrasonic frequen- 
cies. It is particularly well adapted 
to making vibration studies involving 
low frequencies, frequency charac- 
teristic and gain measurements on 
amplifiers, measuring transmission 


losses in telebhone circuits, and mak- 
ing acoustic measurements such as 
determination of frequency response 
of microphones and loudspeakers. It 
can also be used as a null detector in 
a.c. bridge measurements 

The Model 1040 weighs 12 pounds, 
stands 4%” high, wide and 
9%” long. It operates on 100-125 volts, 
50-60 cycles. It has a logarithmic volt- 
age scale calibrated from 1 to 10 plus 
a linear decibel scale calibrated from 
zero to 20 db 


, eee 
iS J 


82" SCOPE 

Precise Development 999 
Long Beach Road, Oceanside, N. Y. is 
now offering an 8%” oscilloscope 
which is available in either kit or 
wired form 

The Model #308 uses an 8CP1 tube, 
is voltage regulated, and uses a higher 
accelerating potential than the com- 
pany’s previous 7” model. The instru- 
ment features a “low-normal-high fre- 
quency synchronization circuit’? which 
enables the user to select between 
high and low frequency. The circuit 
itself is switch controlled. 


Cor pP-» 


PRODUCTION TOOL 

Contact, Inc., 238 Main Street, Cam- 
bridge, Mass. is now in production on 
a new tool for wrapping wire around 
terminals. 

The “Wire-Wrench” can be 
for wrapping either stranded o1 
wire around terminals on a board or 
hermetic seals. One or more wires 
can be wrapped with a single twist 
of the wrist. The unit also has, as an 
auxiliary feature, a drilled hole and a 


used 
solid 


milled flat to be used for putting a 
hook in a wire whenever needed 

Sizes for miniature, medium-size, 
and large terminals currently 
available 


are 


DIODE TEST SET 

Electronics Production Service Co., 
871 Washington St., Canton, Mass. has 
recently developed a new instrument 
for testing and evaluating miniature 
and power germanium or selenium 
rectifiers. 

The Model D102 is capable of test- 
ing these units under actual operating 
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Buy on our radically new 


° NO CARRYING 
Time Payment Plan  cwarces:! 
Superior’s new 


wicisca SUPER METER 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: ADDED FEATURE: 
D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts The Model 670-A includes a special 
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts GOOD-BAD scale for checking the 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts quality of electrolytic condensers at 
D.C. CURRENT: 0 to |.5/15/150 Ma. 0 to 1.5/15 Amperes a test potential of 150 Volts. 


RESISTANCE: 0 to 1,000 100,000 Ohms 0 to 10 Megohms $ 40 


CAPACITY: .00! to | Mfd. | to 50 Mid. (Quality test for elec- 


trolytics) 
REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5 Megohms 
INDUCTANCE: |S to 7 Henries 7 to 7,000 Henries 
DECIBELS: - 6 to +18 +14 to +38 +34 to +58 
SPECIFICATIONS: 
% Tes's all tubes including 4, 5, 6, 7, Octal, Lock to damage a tube by Inserting It in the wrong 
in, Peanut, Bantam, Hearing Aid, Thyratron, socket 
Miniatures, Sub-Miniatures, Novals, Sub-minars % Free-moving built-in roll 
Proximity fuse types, etc plete data for all tubes 
Uses the new self-cleaning Lever Action Switches % Newly designed Line Voltage Control compen- 


NO 
INTEREST !! 


The Mode! 670-A comes 
housed in a rugged, 
crackle-finished steel 
cabinet complete with 
test leads and operat- 
ing instructions 


° > 
Superior’s new 


Model TV-11 


chert provides com- 


EXTRA SERVICE—The Mode! TV-!! may be 
used as an extremely sensitive Condenser 
Leakage Checker 


for individual element testing. Because al! ele 
ments are numbered according to pin-number 
in the RMA base numbering system, the user 
can instantly identify which element is under 
test. Tubes having tapped filaments and tubes 
with filaments terminating in more than one pin 
are truly tested with the Mode! TV-I! as any of 
the pins may be placed in the neutral position 
when necessary. 

The Model TV-!! does not use any combination 
type sockets Instead individual sockets are 
used for each type of tube. Thus it is impossible 


A relaxation type oscil- per minute 


* 


The mode! TV-11 oper- 
ates on 105-130 Voit 60 
Cycies A C Comes housed 


" 


rubbed oak cabinet com 


sates for variation of any Line Voltage between 
105 Volts and 130 Volts 

NOISE TEST: Phono-jack on front panel for plug 
ging in either phones or external amplifier will 
detect microphonic tubes or noise due to faulty 
elements and loose internal connections. 


$ 4°50 


beautiful hand 


plete with portable cover 


lator incorporated in this model will detect 
leakages even when the frequency is one 


NET 


Superior’s New Model 660-A 


AN AC OPERATED 


SIGNAL GENERATOR 


PROVIDES COMPLETE COVERAGE for AM-FM & TV Alignment 


SPECIFICATIONS: 


* Generates Radio Frequencies from 100 Kil- 
eocycies to 60 Megacycies on fundamentals 
and from 60 Megacycies to 220 Megacycies 
on powerful harmonics. « Accuracy and Sta- 
bility are assured by the use of permeability 
trimmed Hi-Q@ coils. « R.F. available separ- 
ately or modulated by the internal audio 


high transconductance heptode is used as 
an #.F. oscillator, mizer and amplifier 
Modulation is effected by electron coupling 
in the mixer section thus isolating the osei!- 
later from load changes and affording higl 
stability. « A.F. Oscillator Circuit: A high 
transconductance heptede connected as « 


high-mu triode is used as an audio oscillator 
in a High-C Colpitts Circuit. The output 
over 1 Volt) is nearly pure sine wave. + 


Attenuator: A 5 step ladder type of attenu- 
complete with coaxial cable test 


4 NET 
lead and instructions. 


"Sapte netasieas speuteaiaatineinadesduatcadiaaieniee”':< caeeatnn th pastries Seatac Reali 8 OG 8 EEE We VT ie 


oscillator. — Built in 400 cycle sine wave 
audio oscillator used te modulate the A.F 
signal also available separately for audio 
testing of receivers, amplifiers, hard of hear- 
ing aids, etc. « R.F. Oscillator Circuit: A 


Tubes used: |—6BE6 as R.F. Oscillator, mix- 


er and amplifier. |—6BE6 as Audio Oscilla- 


The Model 660-A comes 
1—-6H6 as Power Rectifier. 


tor. 


MODEL 670-A 
$7.40 down payment 
monthly for 6 months 


Total Price $28.40 
Balance $3.60 


MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. B-87, 38 Murray St., New York 7, N. Y. Name Onn. THA Total Pries $47.80 


I I 
| I 
l I e send ng the dow: $11.60 down payment. Balance $6.00 ! 

. at with order and aan she : wh metas monthly for 6 months i 
! ‘ = ke stood ti will b a vr MODEL 660-A Total Price $42.96 
1 $12.95 down payment. Baiaence $5.00 ] 

monthly for 6 months 

i ! 
! ! 


| enctose $ as down payment 


City Z 


ne st 


Ship C.0.D. for the down payment 


ee ee eae 
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4 conditions and is useful not only for 
us Oom- Ul testing germanium or selenium recti- 
fiers but also for determining transis- 


T i ist tor parameters 
elevision perauntrs, 


consists of variable voltage and 


current sources, a precision metering 


at "Factoty- unit, and a versatile switching ar- 
to- You" Prices! we BES Site 


James H. Paul 


You can have a custom- EXCISE TAX INCLUDED ONE YEAR WARRANTY, 
pues en wi WITH ALL PRICES! on CRT... 90 days on 
ingly o prices ° i ® ” . -_ . . x . P Llar 
oe Bee toes sonal touch" | U2. table modet $4135 | parts All prices F.O.B rangem«¢ nt which permits rapid selec 
with your name or that of “_ —s 1475° Chicago. - Quantity tion of any operating test condition 
your family, gold-stamped ° prices available. and then high-speed determination of 
in genuine leather name - 

plate. Each “Arwin” tele- | 21° tabte modet $165°° U.H.F ee Pe diode forward and backward char- 

»- S2a - f . 
ae fy be ath me 2 1 4 console 180°° standard coil tuner with acteristics. 
ard coil turret tuner, con- . new printed RCA IF am- A data sheet describing the Model 
> - ” . 
eouans S-Sat ae i 24” raric modes .. 9235 | vlifier circuit, for all above D102 in detail is available 


race of & OS tube net, bao. | OO” consete BOERS ft Sts . s « SRLS See. 
pafgre Sr’ senrepien : $27 520 ORDER TODAY... SAT- PENCIL SOLDERING IRON 


ISFACTION GUARANTEED Hexacon Electric Company, 213 W 
consote ...... 29Q° | on these excellent custom Clay Ave., Roselle Park, N. J. 


has 
built television sets. $25.00 
. i ‘ » . . 
added a new soldering iron to its line 
in blonde—table modet $10.00 add. dep with order, balance . > 
omenanate  16.00add. ' C.0.D that combines the advantages of a 


TELEVISION : . " P pencil iron and an industrial solder- 
COMPANY 59 E. Madison St. @ Chicago 2, Illinois | | ing iron _ ; 
The new iron features the tip and 
element as separate parts both of 
BARGAINS - BARGAINS - BARGAINS which are replaceable independently. 
The handle of this 2 ounce iron is 
STANDARD All Brand New held like a pencil only 3 inches from 
Individually Boxed the solder joint. The iron is available 
BRANDS FAR BELOW WHOLESALE COST! in 25 watts with a \” tip or 30 watts 
: with a %m” tip. 
H The unit operates on a.c. or d.c., any 
cycle. The irons are available 110 
or 220 volts. 


on request 


PLU S many other fea- 27” 
. SATISFACTION table model 
GUARANTEED! 27” 


~ 
©408~+-888vOea2c~ one 


"9" METER 

Boonton Radio Corporation, Boon- 
ton, N. J. is in production on a new 
“Q” meter, Type 260-A. 

The new and completely redesigned 
instrument has a frequency coverage 
of 50 ke. to 50 me. and replaces the 
Type 160-A. The low “Q” scale per- 
mits “Q” readings down to a value of 


SPECIAL 
DiscouNTSs 


a. | 5% 
iss, aon 


IDEAL XMAS GIFTS FOR THE ENTIRE FAMILY 
YHREE-SPEED PORTABLE Sensational HIGH FIDELITY 4% 
ae RECORD CHANGER ©“ 3 Speed Portable 
anv, ah, 90 Ores \ PHONOGRAPH 


‘ WITH GE 
oe oe RELUCTANCE 
aad teenth CARTRIDGE 


ed in hand 


zZ%0 
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Yezsseovoxe 
et te et 
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4 
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t ime 


= 
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YOUR 4 
List Price $79.95 cost 
Shipped Railway Express only. 20 Ibs. shpg. wt. 


md 
co 


10; a delta “Q” scale gives an accurate 
reading of the difference in “Q” re- 
sulting from changes in test circuit 
parameters and covers the range from 
0 to 125. All indications are regis- 
tered on large meters which have 
parallax correction and an accuracy 
of +1% of full scale. A new oscilla- 
(Continued on page 120) 
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MINIMUM ORDER $5.00 


- STEVE-EL now carries full line of Eico, 
Chipped Raliway Express only. 22 E.M.C., Pilot, Tech-Master, Pentron, Wen 
Products, Burgess, Shure, etc. Write for 
free catalog. 


STEVE-EL eELectronics corp. 


Dept. RN-12 61 Reade St., New York 7,N. Y. COrtiand 7-0086 


lbs. shipping wt 
List Price $89.95. YOUR COST 


BARGAINS -BARGA 
SHIVDUVE 


— 
co 
oe 


SERVICEMEN THE WORLD OVER ACCLAIM THE 


NEW Precise OSCILLOSCOPE 


A FULL 712" or 82" SCOPE 
NO OTHER KIT IN THE WORLD LIKE IT 


THE OSCILLOSCOPE YOU'VE BEEN SEEKING NO OTHER OSCILLOSCOPE AT ANY PRICE 
AVAILABLE IN BOTH KIT AND WIRED FORM HAS ALL THESE DESIRABLE FEATURES 


PRECISE MODEL 308 


Full 8'/2" tube designed specially 
for this model. 


Voltage regulation. 


High frequency—Low frequency 
—Normal frequency Synchroni- 
zation Circuit. 


Separate intensifier anode. 
Deluxe version of Model 300K. 


Tutroducing 


THE HOTTEST CONVERTERS 
FOR ANY UHF TERRITORY 


* . . The METROPOLI 
Precise Model 308 Specifications TAN by SUTTON 
For use in the Pri- 
VERTICAL—Vertical-flat (3db) DC through 5 megacycies with sensitivity ef greater than mary or A Coverage 
10 millivolts push-pull (3.94 Millivolts/cem): Con stan Resistance; Push-pull input imme- Area onty of a UHF 
diately converted to single-ended normal or reverse phase by shorting bar at inputs | and 2: Station. Check 
Frequency compensated vertical stepping attenuator selects AC or OC inputs: Push-pull OC these features 
amplifiers from input through output; internal electronic mixing through inputs | and ; 
Sey Snes Gee Adds all UHF 
POSITIONING—Bridge type positioning on vertical and horizontal does not vary tube Channels to ev 
characteristics. TV receiver 
HORIZONTAL—Frequency compensated stepping attenuator in horizontal amplifier: Push- All VHF chan 
pull Horizontal out nels remain open 
Designed for 
BLANKING—Internal (return trace blanked), external (return trace not blanked), 60 simple operation 
eycle or 120 cycle Blanking through Blanking amplifier circuit Absolutely no ad 
SYNCH RONIZATION—External, internal Positive, internal Negative, tnternal 30 cycle or ditional adjust 
Internal 120 cycle synchronization ments required 
s » _ n n linear sweeps from | cycle to 8OKC in five ranges on receiver 
i ane ce a Pe ony Po al sotenntomelen. , ° 5. To install, cennect only UHF antenna and tead to receiver 
, 6. Turns on automatically with set 
MAGNIFIER—Electronic magnifier and magnifier positioner allows any part of a signal 7. Compactly built with attractive plastic cabinet 
to be magnified up to ten times (equivalent te 70 inches of herizontal deflection) 
CALIBRATION—internal square wave calibrator and potentiometer for using oscilloscope List price $29.95 ea 
at a VTVM on Peak to Peak measurements Dealer Net $21.56 ea. 
CALIBRATION SCREEN—Edge-illuminated scale and graticule may be turned on or off; 
filtered screen 
OUTPUTS ON FRONT ?ANEL—Plus Gate output; Sawtooth output; 60 cycle phasing 
output: 60 cycle unphased output; Calibration output. 
ombination 
FOCUSING—Astigmatism, focus and intensity control booster & UHF con 
CRT—NEW 7” Tube, normally supplied is medium persistency type 7VPI, or 7IP!1 may verter in one compact 
also be used (oscilloscope green trace)—high persistency types available at additional cost. unit Enables ANY 
DIRECT—Deflection plates available from rear of cabinet ing pn od pa Ay 
INTENSITY MODULATION—Z modulation through modulation amplifier receive UHF signals 
GENERAL—Low toss components: Over-designed fused power supply for additional cir- and have the booster 
culry: Deeply etched aluminum panel New oarts from original manutacturers—(NO necessary for VHF in 
SURPLUS): Steel cabinet. tt” x 14° x 19%: complete with instruction book and all com fringe areas. Has its 
ponents: Accessories: Model 912T(MM) Demodulator Probe and Model 960 Capacity Atten- own power supply. a 
vator Probe available at extra cost ot ay ool at Te 
There are many additional features and circuits in Kit Form which may be added to 6. Tormtacte at 
Model 308. Write for descriptive literature. of wnit provide 
8K—Kit Form $129.95 300—WB—Factory Wired .. $199.50 connections for both 
08W—Factory Wired 239.50 300K B—Kit Form : $94.95 VHF & UHF anten 
(2 months deliv.) na. Unit is instatied 
MODEL 300—Full 7” scope with the same features as Model 308K above except without 4 simply connecting th ) antenna wie trom the receiver to 
first five features but with New Cadmium plated chassis and simplified wiring desiar the terminal board at The back of e unit 
Size is 11" x 14" x 17", List price $59.50 ea 
Dealer Wet $35.00 ea. 


Mm. 
SEND FOR COMPLETE CATALOG | EE-VE 
on Precise Test Equipment and 
Sutton Converters. 
Send 20%, deposit with order, bal- | rp 3211-13 Washington Street 
ance C.0.D., or, check of money ee 


order in advance Jamaica Plain 30, Mass. 


December, 1953 
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Follow this path 


to faster, 
more profitable 
repair service 


If you're like thousands of other 
busy Service Engineers, you can't 
afford to sacrifice profit time — 
hunting for repair parts. That's 
why it pays to have your Cen- 
tralab controls on hand when you 
need ‘em — in one of these 3 
handy Blue Shaft Control kits. 
Assortments contain exact re- 
placement values you use every 
day, in plain or switch types, for 
popular radio and TV sets! 


Kit deal B-A 
contains 22 controls (8 types) in \% 
and 1 megohm. All units C) audio 
taper. Standard full-length fluted mill 
and split-knurh shafts 


Kit deal 8-8 
newest, revised Has 22 controls 
(15 C2 types,—1000 ohms to 5 megs) 
plus 4 Fastatch® type KB line switches 


Handy Plastic-Poks 
of 12 controls each in 
10 fast moving assortments. You pay 


for parts only — no charge for metal ~— 
or plastic containers. 


And remember . . . switches are 
factory-attached and tested for 
immediate installation. Your A 
Centralab distributor has plenty 
of Blue Shafts on hand to keep 
kits well-stocked. Order kits 
from him NOW. *Trademork 


A ® i 


f 
Feeeeeeeeeeee4ee29864 


CENTRALAB 
A Division of Globe-Uniaon Inc. 
910-4 E. Keefe Ave., Milwaukee 1, Wis. 


Please send me Catalog 28 with complete de- 
tails on Centralab Radio-TV control kits. 
Name 


Firm 


Address 
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International Short-Wave 
(Continued from page 86) 


British Guiana—ZFY, 5.981, George- 
town, noted 1630-2045, fair level. 
(Sawyer, Ont.; Lund, Iowa, others) 

British Honduras—-When this was 
compiled, Belize, 3.300, was being 
heard well in its evening( EST) sched- 
ule, except for CWQRM;; lists schedule 
as 1300-1500 and 1900-2200 weekdays; 
Sun. sign-on is 1200 to include church 
services; news and weather at 2000, in 
Spanish 2010; BBC news relay from 
London 2100; seems to have musical 
programs mostly 2015-2100 and 2115V- 
2158; at 1930 has BBC play; for the 
1900-2200 period announces 1230 kc., 
3.300, and 4.950; may use 6.100 instead 
of 3.300 for the 1300-1500 session; 
identifies mostly now as “This is 
BHBS,” and sometimes also with “The 
British Honduras Broadcasting Serv- 
ice.’ May remain on air longer during 
hurricane season to give weather fore- 
casts. (McEwen, S.C.; Ferguson, N.C.; 
West, Va.; Hyson, Md., others) 

British New Guinea—VLT6, 
Pt. Moresby, is fair level 0410 
giving news. (Saylor, Va.) 

Bulgaria—Radio Sofia, 7.671, noted 
with news when tuned 1640 recently; 
ended English 1643 and continued in 
Bulgarian; also heard 2340 in Bul- 
garian. (Ferguson, N.C.) Noted in 
Wyo, closing English 1945. (Brown) 
On’ Sun, only, Radio Tirana, is relayed 
by Sofia at 1930-2000 on 9.700; this 
broadcast is not direct from Tirana as 
has been reported. (Sawyer, Ont.) 

Canada—CFV P, 6.030, Calgary, Alta., 
noted 0020. (Niblack, Ind.) VED, 7.32, 
and VEQ9AI, 9.54, both Edmonton, 
Alta., are usually good around 2000. 
(Morgan, Calif.) CHNX, Halifax, N.S., 
lists schedule 0600-2315 Mon.-Sat., 
0800-2315 Sun., on 6.130. (Mitchell, 
N.Y.) The International Service of 
CBC is sending out a highly attractive 
new QSL card 

Ceylon— Colombo noted relaying 
VOA on 9.57 at 1100. (Patrick, Eng- 
land) Radio Ceylon’s Commercial 
Service, 11.975, is gool level around 
0950 in English. (Barnard, Calif.) 

China—Radio Peking has been not- 
ed on 15.060A around 1930 lately with 
fair level in native. (Ferguson, N.C.) 
Heard on 7.500 at fair to good level 
from 0430 tune-in to 0530 when gets 
bad QRM; the 6.200A outlet is fair 
level at 0445. (Saylor, Va.) Heard 
weakly with English on 11.690A at 
0840-0850. (Scheiner, N.J.) Noted 0400 
with news over 10.260. (Sanderson, 
Australia) 

Colombia—A Colombian on 5.979A, 
which seems to give calls of HJBO, 
HJBE, is noted in Spanish to around 
2300 closedown; location not yet 
known. (Niblack, Ind.; Bellington, 
N.Y.) HJEX, 6.045, Cali, Radio Pa- 
cifico, has strong signal 1800-2200 
closedown; has classical music Swun.; 
all-Spanish. (Diaz, Ind.) HJKD, 6.000, 
Bogota, on Sun. appears to have the 
NBC-transcribed program “Manhattan 


6.130, 
when 


Merry-go-round” (English) at 
2030. (Bellington, N.Y.) 

Cuba—Radio Salas, COBZ, 9.037, 
Havana, noted 2344-0031; all-Spanish. 
(Roberts, Conn.) The Cuban on 9.62A 
is definitely COJK; noted with call in 
Spanish at 1809. (Bellington, N.Y.) 
Gave location as Camaguey at 0930. 
(Ferguson, N.C.) Circuito CMQ noted 
2207-2239 on 9.670 in Spanish. (Hyson, 
Md.) 

Dominican Republic—-HI18Z, 5.030, 
noted 2100 in Spanish. (URDXC) One 
of the calls of the station on 3.375 
given 1959A appears to be HI4V. 
(Bellington, N.Y.) 

Dutch New Guinea 
moved back to 5.045 from 
heard in Australia at 
0430-0700. (Williams) 

Ecuador HCJB, 9.7 15 is good signal 
around 2130-0030. (Morrill, N.H.) 

Eguyupt—-When this was written, Cai- 
ro’s new 100 kw. transmitter, formerly 
on 9.615, was moving around the 31-m. 
band and at press time had been meas- 
ured on 9.475 with a schedule of 1320- 
1700, with news 1330. (Ferguson, N.C.: 
West., Va.; Bellington, N.Y., others) 
The 11.815 outlet is strong in Paris 
around 1600 but sometimes has 
CWQRM. (Buret, France) 

El Salvador—QRA for Radiodifusora 
“La Voz Panamericana,” YSAX, 11.950 
and 800 kc., is 2a. Avenida Norte 25, 
San Salvador. (Gay, Calif.) YSC is 
back on 6.137 again from 6.078. (Stark, 
Texas) 

England—BBC’s European Service, 
3.970, noted signing on in English 1330. 
(Pearce, England) 

Fiji Islands—ZJV3 
ed 0400 with news, 
in Australia. (Sanderson) 

Finland—OIX4, 15.190, Helsinki, still 
opens in English 1430 for North Amer- 
ica, with news and review. 
(Croweil, Pa.) Heard opening on this 
channel 0640 with news in Finnish; 
English news 0700. (Sanderson, Aus- 
tralia) 

France—Paris, 15.24, noted at good 
level 1600 in French. (Bush, Chile) 
English for Britain noted on 6.045 at 
1500-1600, news at start. 
England) Heard to Latin America 
1800-1815 on 9.685, 11.700. And to Brit- 
ain on 7.245 at 0145 with “The French 
Have a Word for It” (English-French 
lesson). (Sawyer, Ont.) 

French Equatorial 
Brazzaville, 11.97, 9.44, noted 1345-1400 
with “The French Have a Word for 
It” (English-French lesson) for Eng- 
lish-speaking listeners. (Pearce, Eng- 
land) Is good level on 11.97 with news 
1645-1700. (Gillette, Ky.) 

French West Africa—Radio Dakar, 
9.560, noted with news in French 1700, 
closing with “La Marseillaise’ 1717A. 
(Pearce, England) Heard on 4.950 par- 
allel 11.895A at nice level from 0130 
sign-on. (Saylor, Va.) 

Germany—NWDR, 5.980, Hamburg, 
tuned 1045 when had dance music. 
(Pearce, England) Cologne, 7.29, not- 
ed closing 0030 in English, French, 
German; fair level in Ont. (Sawyer) 
Leipzig, 9.73, noted with news in Ger- 
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Hollandia 
1.865 and is 
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3.980, Suva, not- 
music; good level 


press 


(Pearce, 


Africa—Radio 


THE BEST SET IS ONLY AS GOOD AS ITS ANTENNA! 


The KAY-TOWNES 


“BIG JACK’ 


IS ov A NEW ANTENNA 


The ‘BIG JACK"’, recognized even by 
competitive manufacturers as the best 
performing VHF antenna design ever 
developed HAS BEEN ON THE MAR- 
KET FOR MORE THAN 112 YEARS! 


WE 
CHALLENGE 


any other manufacturer 
who claims this design 
as his original 
idea! 


HIGH GAIN ON ALL VHF CHANNELS 
PREASSEMBLED 
1” HEAVY ALUMINUM BOOM 


CRIMPED & DOWEL REINFORCED 
HEAVY (7/16" 0.0.) ALUMINUM 
TUBING 


“SURE-GRIP" CAST ALUMINUM MAST 
CLAMP WILL NOT SPREAD, BEND OR 
COLLAPSE. 


Kay-Townes Antennas and Accessories 
are sold only through selected whole- 
sale outlets . .. Contact your jobber or 
write for name of nearest distributor. 


Copyright 1953 


PATENT APPLIED FOR 


KAY-TOWNES’ “BIG JACK’ ANTENNAS PERFORM 
WITH OUTSTANDING SUCCESS WHERE OTHERS FAIL! 


Kay-Townes technical experience and engineering details plus 
careful manufacture, all combine to make “BIG JACK" the most 
odvanced antenna on the market today. As a matter of fact, 
certain other manufacturers who have failed to come up with 
matching performance in antennas of their own design, have 
attempted to copy the "BIG JACK” design, with questionable 
results. 


HUNDREDS OF STATEMENTS LIKE THE ONE REPRODUCED 
HERE, PROVE “BIG JACK’'S” SUPERIORITY! 


Dear Sirs: 

I have one of your BJ-2 “Big Jack” Antennas, which was 
installed approximately 2 months ago. It has consi stently proved 
vastly superior to any other antenna in this locality. I have nothing 
but praise for this well made, expertly designed antenna. We re- 
ceive WSB-TV, Atlanta, channel 2, 165 miles aw: iy better than 
everyone else around here. WAGA-TV, Atlanta, channel 5, and 
WBTV,.Charlotte, channel 3, also come in clear and sharp. 

James R. Rule 
Oak Ridge, Tennessee 


KAY-TOWNES ANTENNA CO. crores 
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MAKE THIS A — A 


Special er 


WITH A 


NEWARK spevia 


RCA WV-97A. 
62F000. Shpg 
RCA WY.-77A. 
62F010. j 


Triplett 666 HH, 
62F208. Shpg 
Triplett 630. V 
62F212. Shpg 


Simpson 260. 
62F303. Shpo 
Simpson 260. Se 
62F300. Sh; wt 
Millen 90651. Popular 
97F208. pg. wt 
Hallicrafters S38C, 
986F005. Shpa. w 
Hallicraiters S40B. 
Receiver. Covers £ 
98F003. Shpg. wt 
Ratenct Sw.-54. 

i ‘ ver 
9eF318. Shpg., wt 
soteas NC- ss. 
98F312. Shpg. wt 
Newark Portable 
73F910. Shpg. wt 
Newark Portable 3-S; 
73F903. Shpg. wt., ‘ 
— i. h Fide 

"> “ +} > 


73F60S. 


Garrard RC $0, 
73F510. § } 
Wilcox Gay 3A10. 
75F003. Shpg. wt 
copes §T3Cc. 

74F908. Shpa 
Eicor 230. Two-Speed Taps 
74F940. Shpg. wt It 
Espey 512C. FM-AM T 
96F031. Shpg. wt 
Brush Mike. 
54G350. Shpag 
Wireless Mike. With built-ir 

m itte r. Plays thru any rad 

) feet. No wiring 

277576, ‘Shp 3. wt., 3 Ibs.. 
Drake 905. Popular Solderir 
33F0S6. Shpg. wt., 4 lbs 
Weller 8-500. 
33F128. Shp« 


P.E.T. 625L. 
33F521. Shpg 


P.E.T. 77DK. Deluxe 
33FS03. Shpg. wt., | 


Casco G-25. “Electr 
33F530, Shpg. wt 


Order from Dept. R-12 
FOB Cl go 


and Thousa 


Sead for 
NEWARK'S NEW 
CATALOG NO. 56 


E K 
\\yEWAR 


ELECTRIC COMPANY 


223 W. MADISON STREET 
CHICAGO 6, ILLINOIS 


man 0100, then 
Australia) 

Greece—-Radio Athens, 11.716, noted 
1355 in Greek; identified 1415, played 
march number, and left the air. (Fer- 
guson, N.C.) Heard on 9.607 with 
Greek songs when tuned 0255. (Pearce, 
England) Noted on this channel in 
French 1450. QSA3. (Buret, France) 

Guadeloupe— Basse-Terre is now re- 
ported on 6.067A instead of 9.425A to 
2000 closedown. (ISWC, London, oth- 
ers) Noted 1810 with bad distortion. 
(Bellington, N.Y.) 

Guatemala—-TGNB, 9.668, noted at 
good level 2030 in Spanish; news in 
that language 2100. (Morrison, R.L.) 
TGWA, 9.76, is good level 1900 but has 
QRM from LRY1, Buenos Aires, same 
channel. (Bush, Chile) Has English 
session now 1900-1930 on Mon., Wed., 
Fri. (Parsons, Pa.) Strong 0740-0800. 
(Jensen, N.J.) 

Haiti—AVC, 9.485, Radio Commerce, 
Port-au-Prince, noted closing down on 
this channel at 1900 with National 
Anthem; heard opening around 0630 
(Ferguson, N.C.) Has popular music 
around 1600. (Diaz, Ind.) In a letter 
to Parsons, Pa., listed schedule of 
0630-0830 on 9.485 (although is re- 
ported heard much longer in this ses- 
sion) and 1600-2300 on 6.140; the trans- 
mitter is a 7.5 kw. rig with two 889- 
RA’s in the final stage; antenna is of 
matched impedance delta type, 80 ft. 
high on 31 m. and 60 ft. high on 49 m.; 
with the exception of two Ampex tape 
recorders, all equipment has been sup- 
plied by RCA; QRA is Box 1143. 

Radio Haiti, measured 10.074, noted 
in French 1700; on Thursdays has 
English musical request session 2130- 
2220. (Roberts, Conn.) The channel 
used by 4VEH on Sun. evenings (EST) 
was recently measured 9.717 at 2125. 
(Ballou, Calif.) This station plans a 
Spanish-English session soon on Mon. 
evening (HST), which will include a 
second broadcast of the DX program, 
“The Listener’s Post,” heard 0610 Sat. 
over 9.69. (West, Va.) 

Hunyary—-Radio Budupest noted 
signing on for North America 1715 on 
9.833, parallel 11.91, 7.22; stars with 
news; lists English for 1715, 1930, 2300 
daily in this transrnission. (Pearce, 
England) Heard opening 1430 on 9.833 
11.91 with relay of Moscow; has own 
French session 1500, English for Great 
Britain 1600. (Sawyer, Ont.) 

India—-AIR is noted on 6.145 at 
0745-0830. (Stark, Texas) Bombay’s 
4.84 outlet is good level in Britain 
around 1200. (Patrick) 

Indo-China (Vietnam) Radio 
France-Asie, 11.935, Saigon, noted 1045 
with light music; at 1100 woman said 
“Goodby to our English-speaking lis- 
teners,” then had news in French; 
closed 1120 with “La Marseillaise” 
after giving program details for next 
day in French. (Pearce, England) Not- 
ed on 15.420 at 0430 answering listen- 
ers’ letters in English (Fri.), then 
with music. (Sanderson, Australia) 
English is listed 1830-1900, 7.23; 2030- 
2045, 11.935; 0900-1100, 11.935; news at 
1830, 2030, 0900. (Gade-Joergenson, 


music. (Sanderson, 


Denmark) Seems to be using 6.116A 
now instead of 9.75A around 0600. 
(Balbi, Calif.) Sanderson, Australia, 
lists latter as a military transmitter. 
heard with French news and music, 
scheduled 0515-0615. 

“Voice of Vietnam,” 9.625, 7.29, 
heard with news 0930, best on 9.625. 
(Balbi, Calif.; Foster, Ore.) Radio Hi- 
rondelle, 7.405, Hanoi, lists schedule 
of 2300-0100, 0530-1000. (Williams, 
Australia) 

Israel Tel Aviv, 
6.830, now has news 1515-1530: the 
“Voice of Zion” session in English is 
now 1615-1700 closedown over 9.010A 
only; English news is announced for 
0615 over both 9.010A and 6.830. 
(Pearce, England; Crowell, Pa., oth- 
ers) 

Jamaica 
on 3.360 
Texas) 

Kenya Colony 


9.010A, parallel 


Radio Jamaica noted back 
going past 2200. (Stark, 


Nairobi, 4.855, noted 
closing 1500 with “God Save the 
Queen” after call; relays BBC news 
from London 1300. (Pearce, England) 
Kuwait—-Al Kuwait, 5.000, is often 
audible in Britain around 1330 through 
QRM from MSF, Rugby, same chan- 
nel. (Patrick) Is scheduled 0000-0200, 
1130-1400. (Radio Sweden) 
Lebanon—Beirut, 8.036, is heard in 
Japan around 1400-1500 when begins 
to fade out. (Japanese Short Wave 
Club) 
Libya 
4.965, 
music, 
Luxembourg 


Forces Broadcasting Station, 
Tripoli, noted 1446 with piano 
call 1500. (Pearce, England) 
Radio Luxembourg 
has dropped its 15.350 outlet and is 
now heard with strong level on 6.090; 
schedule is the same as Luxembourg I, 
236 ke.; reports may be sent direct to 
the station or to 38, Hertford St., Lon- 
don, W1, England. (Patrick, England) 

Mauritius—-Malmo DX-aren, Sweden, 
reports V3USE, 15.070, Forest Side, is 
heard 1100 

Mexico—XEWW, 9.500, Mexico City, 
is good level with music around 1000 
(Zerosh, Pa., others) The XEWA call 
given by this outlet refers to a 100 w. 
m.w. station in Mexico City. (Stark, 
Texas) XETW, 6.045, 0.1 kw., operates 
0530-0830 English, 0830-1900 Spanish, 
1930-0100 English; English 
are for southern part of USA; location 
is Tampico. (WRH) XEBR, 11.82, 
Hermosillo, good signal around 1415. 
(Morgan, Calif.) XEHH, 11.88, is nice 
level around 1230. (Diaz, Ind.) 

New Caledonia—Radio 
3.350, noted 0400 with music and news 
in French. (Sanderson, Australia) 

New Zealand—Radio New Zealand, 
Wellington, is usually good on both 
11.78 and 11.81 around 2245; has 
sports broadcast on Fri. around that 
time. (Ferguson, N.C.) Good over 11.78 
at 0105 tune-in. (Bishop, Riggle, 
Ohio) 

Nigeria 


sessions 


Noumea, 


Lagos, 4 805A, noted 1300 
with BBC news relay, then local news. 
(Pearce, England) 

Pakistan—-APK 15.335, Karachi, 
noted with closing announcements at 
2059, carrier off 2100. (Ferguson, 
N.C.) And on 11.885 at that time. 
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BE SURE TO 
ENTER THE 
CQs CONTEST 


If you are using the CBS-Hytron Certified 
Quality Service Kit, you are eligible to enter. 
You simply tell in 25 words or le why you 
like the CQS Plan. As an eligible entrant, 
you get a famous CBS-Hytron Soldering 
Aid tree. And you have a chance to win « 
of these 10 BIG prizes 


FIRST PRIZE: 


FORD PANEL TRUCK 


Second Prize: $1000 in Savings Bonds 
Third Prize: 600 in Savings Bonds 
Fourth Prize: 500 in Savings Bonds 
Fifth Prize: 400 in Savings Bonds 
Sixth Prize: 300 in Savings Bonds 
Seventh Prize: 200 in Savings Bonds 
Eighth Prize: 100 in Savings Bonds 
Ninth Prize: 50 in Savings Bonds 
Tenth Prize: 25 in Savings Bonds 


Remember, your CBS-Hytron distributor 
ilesman can help you win a pr 

tte his name 

Entry blank 


PROVE to your customer he can put his confidence in you. 

Lay all the facts before him. Hand him this Certified Quality 

Service Tag. The Tag he has been reading about in LIFE-POST ads 

sponsored for you by CBS-Hytron. The same ads (and there'll be more) that are 
prompting him to ask where he can find you, his Certified Quality Service dealer. 

With this simple, easy-to-use Tag, do whal your customer wants. Certify that your 

itemized charges are fair. Certify that your service your ability .. . and your equip- 

ment guarantee him dependable, top-quality TV and radio repairs. Give your customer 

tangible proof that you are giving him his money’s worth. Win Ais confidence. And you 

will gain more business . . . more profits. Put your convincing Certified Quality Service 

Tags to work right away. 


GO A STEP FURTHER 
Tie in with the whole Certified Quality Service Plan as advertised in LIFE and the 
POST. 


g «' a : 
Quality Th and Radio Parts 
and Service fair Charges 


They are all part of the Certified Quality Service Kit his Kit, including 250 
COS Tags imprinted with your name and addre 1s available on a special 
offer from your CBS-Hytron distributor. Or you can write for details on how 
to order direct. You can order more CQS Tags from your distributor, whenever 
you need them 


GO STILL FURTHER 
Keep in close touch with your CBS-Hytron distributor. Watch soon for additional 
supporting material to identify you as a Certified Quality Service dealer: 

CQS illuminated window sign 

CQS metal flange sign 

CQS direct-mail postal cards 

CQS newspaper mats, etc. 


CBS-HYTRON, Main Office: Danvers, Mass. 


A Division of Columbia Broadcasting System, Inc 


A member of the CBS family . . . CBS Radio + CBS Television 
Columbia Records, inc. ¢ CBS Laboratories « CBS-Columbia, inc. © and CBS-Hytron 
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FACTS YOU 
SHOULD KNOW 
ABOUT UHF 
CONVERTERS 


Many converters on the market to- 
day are unsatisfactory in fringe and 
shadow areas where signal strength 
is low. Before you install a UHF 
converter in these areas you should 
know these facts: 


Signal power loss in the preselector 
seriously affects picture quality. 
Most UHF converters use sliding- 
contact shorted line tuners in the 
preselector with a fixed power loss 
of 6 db. The Turner converter uses 
High Q coaxial cavity tuners with 
no sliding contacts. Signal power 
loss is cut to 3 db. The resulting low 
noise figure keeps picture quality 
high. 


Oscillator radiation often causes dis- 
turbing interference with neighbor- 
ing sets. In the Turner converter the 
oscillator tube socket and all asso- 
ciated circuits are inside the coaxial 
cavity, self-shielded. Removable cov- 
ers provide a second shield against 
radiation 


High amplifier noise figure can fur- 
ther damage picture’ quality. The 
Turner converter uses a_ special 
broadband amplifier with Cascode 
circuit. It retains the preselector 
signal savings without appreciably 
increasing the noise figure. The 
Turner amplifier noise figure is 
only 4 db. 


Whether you're selling converters 
for installations in shadow or fringe 
areas Or putting one in your own 
home, remember . . . the Turner 
converter often means the difference 
between good reception and bad. 


EXCLUSIVE TURNER FEATURES 
Higher sensitivity 
Extremely low noise figure 
Exceptional frequency stability 
Double shielding 
Hi-Q silver plated coaxial cavities 
No sliding contacts 


OTHER MAJOR TURNER FEATURES 
Continuous single-knob tuning. Iliumi- 
nated slide-rule dial. Smaltlier size 
8''x6"'x6". Use with UHF or combina- 
tion antennas. Self powered, uses chan- 
nels 5 or 6. Complete installation in- 
structions for 110-120 volts 50-60 cy- 
cles AC. Schematic included. 


eT 


List 
price 
$49.50 


In VHF fringe and shadow 
areas, the Turner Booster is 
a superior performer,. too. 


rue TURNER company 


900 17th St., N.E., Cedor Rapids, lowe 


Ad Auriema, Inc., 

89 Broad St., New York 4, N. Y. 
Canada: Canadian Marconi Co., 
Toronto, Ont. & Branches 
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(Sawyer, Ont.) Radio Pakistan noted 
on 9.484 with news 1015-1030; heard 
1230 with native music on 7.010, 6.235; 
and calling the United Kingdom on 
11.65, 9.645 at 1530-1615. (Pearce, 
England: Buret, France) 

Panama—The Panama station re- 
cently noted on 9.682 is HP5A, listed 
11.70 and 11.697; relays HOC, 1440 kc. 
(Bellington, N.Y.) Identifies 1710A. 

Paraguay—ZPAI, 6.275, is heard 
around 2000 with identification in 
Spanish. (DX-Radio, Sweden) 

Peru-—-OAX4R, 15.146, Lima, noted 
1530 in Spanish; still going strong 
1600. (Ferguson, N.C.) At times an- 
nounces in French, English, and Span- 
ish; heard with English news 1345. 
(Niblack, Ind.) OAX4T, 9.562, Radio 
Nacional del Peru, Lima, announces 
956 and gives schedule as 0700-2400 
(Kahan, Calif.) OAX5Z is now listed 
5.892. (Roberts, Conn.) 

Philippines—DYH4, 6.055, Duma- 
guete City, sent schedule of 0500-0830 
(Pearce, England) This one noted 0500 
with world and local news; DZHS3, 
9.500, noted 0430 with church services, 
news, and music; DZH4, 6.000, heard 
0500 with news and music; DYH2, 
6.140, heard 0700 with English talk 
and music; DUH2, 6.170, noted 0545 
with English talk, music. (Sanderson, 
Australia) 

Portugal—Lisbon's Emissora Nacio- 
nal noted signing on 1230 on 11.99, 
11.83, off 1530; heard signing on 1600 
on 11.962, 11.920; tuned in 1030 near 
15.035: heard on 6.36 at 1715 with gui- 
tar music, with call 1735. (Pearce, 
England) Noted to North America 
1900-2100 over 9.746, 6.374, 5.976. (Ar- 
nold, Bermuda) 

Bjorksten, Sweden, says 
transmits daily on 6.360, 7.260, 9.670, 
9.740, 11.836, 11.970, 15.040, 15.125, 
25.690 now, and that reports are veri- 
fied with a fine new QSL card. Eter- 
svep, Sweden, reports Parede, 12.865, 
heard in Sweden with music around 
2105. 

Reunion—-Radio St. Denis is now 
scheduled weekdays 2130-0045, 0300- 
0430, 0900-1300: Sat. 2300-2400, 0130- 
0530, 0900-1300; frequencies are 3.380 
1 kw., during local night; 4.820, 1.5 
kw., during local day time, and 7.170, 
0.2 kw. (WRH) 

Roumania tadio 
in German 1700 on 9.254, 6.210 
(Pearce, England) Heard on 9.57 at 
poor level with English 2220-2220, and 
after piano interval went into foreign 
language session. (Scheiner, N.J.) And 
with English 1430. (Bellington, N.Y.) 

Saudi-Arabia—Djeddah, 11.950, not- 
ed in Arabic from around 2230. (San- 
derson, Australia) 

South Africa—Cape Town's 5.892 is 
still heard occasionally around 0030. 
(Gay, Calif.) 

South Korea—-Direct from Hahn Wi 
Syun, chief of engineering section, 
Radio Bureau, Office of Public Infor- 
mation, Seoul! (not Pusan now), Schei- 
ner, N.J., learns that the s.w. outlets 
now are HLKA, Seoul, 2.510, 10 kw., 
and 3.8925, 1 kw., and HLKB, 7.935, 
1 kw., Pusan; the 2.510 outlet is the 


Lisbon 


Bucharest noted 


new 10 kw. transmitter; all programs 
are in Korean except for “Voice of 
Free Korea” (presumably in English) 
at 0415 Mon., Wed., Thur., Fri. The 
end of each broadcast is concluded 
with “HLKA, Seoul, Korea”; future 
plans are to build high-powered short 
and medium-wave stations Pusan 
lately seems on 7.91 instead of 7.935, 
heard at fair level after 0400. (Balbi, 
Calif.) 

Spain—Radio Nacional de 
Madrid, now operates on 15.460 at 
1100-1155, and on 9.363 at 1200-2245 
(Radio Sweden) Is good level in Eng- 
lish to North America 2205A-2245A on 
9.363. (Steiner, Mo., others) 

Surinam—PZH5, 5.752, Paramaribo, 
noted in Dutch with Latin American 
music 2045. (NNRC) 

Switzerland—The. programs broad- 
cast by the United Nations Informa- 
tion Center, Geneva, are Mon.-Fri 
over HED5, 9.545 now, at 1315-1330 
United Nations feature (Mon., Wed., 
Fri. in English, Tue., Thur. in French); 
1330 news in English followed at 1345 
with news in French. (WRH) Berne 
noted on 17.784 around 0945 with in- 
terference from BBC, London. (Bishop, 
Ohio) Heard on 6.165, 9.535, 9.665, 
11.865 with English for North America 
from 2030. (Manning, Mich.) 

Syria—Bush, Chile, reports Damas- 
cus heard on 11.915 at 2000-2005 at 
good level, but soon mixes with HCJB, 
same channel. Powers, Ohio, others, 
have received this new schedule for 
English broadcasts from Damascus 
7.145 at 0500-0630 to Mediterranean; 
11.695 at 0945-1045 to India-Pakistan, 
and 11.915 at 1630-1745 to Europe 

Taiwan—Taipeh, 7,135A, noted 0445- 
0600 at fair to good level in native. 
(Saylor, Va.) Is good on 15.235 to 
North America from 2300, weak on 
11.735 in parallel; quality has im- 
proved lately; HED24, 9.820A, noted 
0530 with fairly clear signal, Western 
music: BED26, 10.080A, heard 1630 at 
good level with American music, then 
news in Chinese; BED32, 9.778A, heard 
0400 with Western music, then news 
in Chinese. (Sanderson, Australia) 

Thailand—HSK9, 11.680A, Bangkok, 
noted opening 0500 with news; heard 
on 6.24 recently 0830 with English 
lesson. (Balbi, Calif.) The 11.680A 
channel has been heard closing at 
varying times lately around 0715- 
0730. (Ferguson, N. C.; Bishop, Ohio, 
others) 

Trieste British Forces Station, 
15.125, noted 1345 with request record- 
ings; BBC news relay 1500. (Pearce, 
England) 

Trinidad—Radio Trinidad, 6.085, is 
good around 0500-0700 with commer- 
cial programs. (Saylor, Va.) TAT, 
9.515, is good level in Chile at 1800 
(Bush) This one signs on in Spanish 
for Latin America 1730, starts with 
news in Spanish. (Pearce, England) 
Is fine level to North America daily 
1815-1900. (Slater, Pa., others) TAP, 
9.465, noted 1600 with news. (Mast, 
N. Y.) 

Uruguay 
video, 


Espana, 


CXAI19, 
level 
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11.835, Monte- 


good around 1830 with 


selis faster...selis easier 


BOCHWMAEC,...... 


The best line of TV Rotors money can buy 
It is the complete line of quality rotors, with a model and type 
to best serve ‘most every type application. 

TV Spot Campaign 
To reach the buying public, an intensive campaign on Television 
in key markets pre-selling COR ROTORS for you. 

Newspaper Advertisements 
Also directed at the consumer, co supporting campaign in key 
city newspapers exploiting the advantages of the CDR FOTOR. 

Moving Displays 
It's causing excitement everywhere, this display that is an eye 
and traffic stopper, a silent salesman for the COR ROTOR. 

Envelope Stuffers 
Here's another selling tool that may be mailed directly to your 
customers, selling them the CDR ROTOR in their home. 

Newspaper Mats 
A full set of completely prepared advertisements for dealers 
and distributors to capture extra CDR ROTOR business. 

Window Streamers 


They let everybody going into and by your store know that you 
have the COR ROTORS, a colorful and eye-catching streamer. 


tHE RADIART corporation 


CLEVELAND 13, 0H10 


CORNELL-DUBILIER ELEC. CORP. 


SOUTH PLAINFIELD, NEW JERSEY 


FEATURES: 


2 Watt PP. Audio 

e Amplified AVC 

e Voltage Regu- 
lated Osciliator 
Supply 

@ Norse Limiter 

@ Beat Oscillator 


AC or OC Power 


mas Gift for Do 


«40 
Ratio Dial Drive 


ei Tubes Pius 
Selenium Recti- 


fer 
« 68G7 RF Amp 
« 6S87Y Mixer 
«2-68G7 IF 
« GHG 2nd Det & 
nL 


@ Phone 
Built-in 
by Relay 

@ Operates on 105 
te 125 Voits 


ack 
Stand- 


« 6S6F7 AVC Amp 
e6SL7 BFO & 


control 


FRONT PANEL CONTROLS 


e Tuning 

ef.F. Gain 

e Audio Gain 

« 8FO-avC 
Switch 

« 8FO Pitch 

e Power On-Off 


@ Stand-by 

eNoise Limiter 
On-Off ard Con- 
trot 

e Antenna Trim- 
mer 


ORDER TODAY! 


TERMS: 25% Deposit with order. 


Shpag. weight 45 ibs. 


Chicago and subject to change without notice. 


BOULEVARD ELECTRONICS, INC... 


CREDIT 
TO YOUR 
HIGH 
FIDELITY 
SYSTEM 


Model 3/532 
Intermixes 10 and 
12 inch records. 


List Price $65.00 
Model 3/531 
Non-intermix, 

List Price . $54.50 
Model 3/534 

Single record player 
List Price $33.60 
Wooo BASE 
Mahogany Finish 
Specify Changer or 
Player 


List Price... $9.50 


Available at 
Radio Parts jobbers, 
Distributors, and 
Hi-Fi Dealers 


Shipped express only. 


EFVARD + CH 


for 7, 10, and 12 
INCH RECORDS 


ist Audio 


deep 
@ Finished in fine 
ta 
wrinkle 
@ Front pane! silk 
sereened te 
identify each 


« Crystal Filter 
On-O 

e Crystal Phasing 

@ Selectiv: 

e Band Change 


iteh 
e Calibrated Dial 
Face 


Balance C.0.0 
F.0.B. 


a 
—_ ee 


COMMUNICATIONS 
RECEIVERS 


Contains 
All Components 


COMPLETE KIT—This kit is com- 
plete with every part necessary to 
assemble into a finished receiver, in- 
cluding tubes and cabinet. Chassis is 
punched and marked. Mount the 
parts, wire it, align it and you have a 
fine receiver of commercial appear- 
ance, that can’t be beat for 3 or 4 
ek | times the price. Parts layout, sche- 
matic diagram and alignment in- 
structions are supplied. 


SPECIAL 


Complete Kit 


Ra 


A ‘ 


Fully Wom 
3-SPEED RECORD CHANGERS 


Write for complete details to: 


ROCKBAR CORPORATION © 215 Eost 37th Street, New York 16, N. ¥. 


urself” | 


music and Spanish commentary 
Ind.) Station officials list 
on the air daily 0600-2200 
CXAI10, 11.897 noted with 
music 1823-1900. (Roberts, Conn.) 

USI (Indonesia)—Djakarta verified 
after many months with a very “eye- 
catching” card. (Gay, Calif.) An Indo- 
nesian station is noted around 0600 on 
4.985, probably is Coeta Radja, Suma- 
tra. (Williams, Australia) Also heard 
in Sweden. (Radio Sweden) Djakarta, 
9.710, noted in English 1000. (Foster, 
Ore.) YDQ2, 9.55A, Makassar, Cele- 
bes, heard signing on 0400, weak to 
fair. (Balbi, Calif.) 

USSR—A 
has been 


(Diaz, 
this one as 
(Gay, Calif.) 
measured, 


believed Moscow 
noted with a clock striking 
midnight at 1600 on measured 9.595. 
(Ferguson, N. C.) Same noted also on 
11.79; evidently is beamed to Europe 
in German at 1530. (Balbi, Calif.) Has 
English on this channel! 1700-1800. 
Vatican—-HVJ, 7.28, noted 1445 in 
German; 1500 in Portuguese. (Pearce, 
England) Heard at weak level some 
days on 11.74 in English 1315-1330; 
French 1345. (Crowell, Pa.) 
Yugoslavia—Radio Yugoslavia, 6.100, 
Belgrade, heard 2245 to around 0030 
fadeout, fair level. (Sawyer, Ont.) 
The English session 1645-1700 is over 


6.100 and 7.200. (Hakansson, Sweden) 
> > > 


station 


Press Time Flashes 

An unidentified station on 15.095A 
noted around 1330 to 1400 fade-out 
seems to be a Near Eastern outlet 
from the type of program heard; has 
interval signal of 13 harsh-sounding 
notes on a stringed instrument; ap- 
pears to have news in Arabic 1330. 
(Niblack, Ind., others) 

Radio Liberation, Munich, Germany, 
noted on 6.175 parallel 7.130 at 0845 
in Russian dialects; 0900 in Russian, 
then talks by man and woman with 
frequent calls; similar program heard 
0155 and 0300. (Pearce, England) This 
one has been heard on I11.77A at 
1545-1600. (Niblack, Ind.) 

In response to requests from listen- 
ers in Australia-New Zealand, Accion 
Cultural Popular, HJKH, 5.070, Suta- 
tenza, Colombia, now has an English 
session for New Zealand-Australia at 
1030-1100 on Sat. only; other days 
comes on the air 0600. Opens with 
chimes, has devotional service, and 
then broadcasts for (pupils 
and teachers). (Sanderson, Australia) 

Radio Pakistan now has its General 
Overseas Service (English news at 
dictation speed) 1310-1330 over 7.010, 
9.614. (Radio Sweden) (Last-named 
channel may be 9.645 instead of 9.614. 

K.R.B.) 

Salisbury, Southern Rhodesia, noted 
near 3.400 at 1257 with weather fore- 
cast; 1300 BBC news relay; 1315 local 
and South African news. (Pearce, 
England) 


schools 


* * * 


Acknowledgment 

thanks for the fine reports 
received! Keep them coming to Ken- 
neth R. Boord, 948 Stewartstown 
toad, Morgantown, West Virginia, 
USA. . K.R.B. 
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ncord Radio presents the world’s 


RECEIVE 4¢¢ UNF and 
AUNHF STATIONS IN 40 


DIRECTIONS FOR 60 MILES 


WITHOUT A ROTORMOTOR OF ANY KIND!! 


While antenna reception is guaranteed » \\ 
for 60 miles, perfect pictures have been con- 


MODEL 
sistently received os far as 160 miles from Sy i = 
stations. - a PER 


b¢ new DESIGN FOR ’54 


@ LOW-LOSS SWITCH 
@ LOW-LOSS PHENOLIC INSULATORS 


@ USES NEW 4-CONDUCTOR 
MATCHED IMPEDANCE LINE 


@ ONLY 10 INCH SPACING 
BETWEEN ANTENNA BAYS 


[] \s 
POLYMICALENE 4 CONDUCTOR , / a The 9 position 


selector switch 
Matched Impedance electronically 


Dealer Price 
. rotates the an- 
TRANSMISSION LINE : ? 2 05 ‘) tonne in st: 
Improves Both UHF and VHF Perform. = — § 


ence of any ALL-CHANNEL Antennal | — PRICE INCLUDES 

100 Fr. . $8.90 = Complete stocked array « 4 stack- 

150 Fr. $13.90 a LIST PRICE ing bers © 9 position switch « 

200 Ft. $17.50 Switch-to-set coupler « 3 - 74" 
Minimum quantity 100 ft. stand offs « individually boxed in 

mailable carton 


Mfg. solely by a 


ALL CHANNEL ANTENNA CORP. CONCORD RADIO 53 Vesey Street, New York 7,N.¥. 4 


Please send me amount at $35.95 |i st price. 
New York WNW. Y. 


Please send me..............amount at $22.05 dealer net. 
under license Pat. No’s 2,585,670. Dealers order on letterhead. 
2,609,503. 2,625,655. 2,644,091. 


Please send me feet of 4 conductor tubular at 
 —— 
others pending. tn 
WRITE FOR FREE CATALOG 
e e 
a Money Order. Send Gient New FREE Concord Coteleg ot once 
C) Please put my name on your “Special Bargain’’ mailing list. 


Address_ - = —_ 
53 Vesey Street, New York 7, N.Y. ® Dighy 9-1132 () noted find $___i fl Send prope 


City- - - : State — 
———— ee ee eee ee ee 
December, 1953 


CJ 6.0.0. enclosed please find 25% of total purchase price ‘4 check... 
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C) Check Enclosed (_] Money Order Enclosed 
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FOR CHRISTMAS 
UNUSUAL GIFTS ARE BEST 


Pocket Model 
Jap. Import 
Multimeter 


in genuine Leather 
carrying case 


call 


(Pius 25¢ shipping) 
volts o 1s 150/750, 4° i 
, Obme ; mm Ore Ir rugged 
pia. k ty sheiite case and leather ye os case 


Vt a ee oe Bee | 


ae Ss AC and I 


(reoht) 


MODEL 21-2 
TESTER 


59, 95 


(Plus 25¢ shipping) 


Here a Meter t 


GIVE HOBBYISTS UNUSUAL RELAYS 


at ope 


PDT 


COMBINATION GIFT PACKAGE: Aji & above 
sclaye’ teetad Doane seperately) OLE» 


GIVE A HI-Fi HEADSET - 


$7.95 


MINIATURE 6 VOLT WET BATTERIES 
2 \\ } / J ap fam vou att “ ar 


NEW. boxed 


$2.49 


Or 4 for 8.50 


not be 6 voit trntlar o 4 ‘ brut 12 
“ x 244” x 4” ht 


Alt 
$2.95 


Charger for 6V battertes .$2.75 


$0.79 


12 All, 1% ' 1 of above 12 AH. .$1.45 


rv Plastic 20 AN. St x 294" © S14” bt. Willard 
BEA ew, with bulte in hydrometer $1.75 


Char@wer for 2V hattertes $1.75 


12- CHANNEL Add FRONT END 
" Wwerters 


r cted f 
each? ey tor $5.00 
ane be 
‘si as 9 5 for $3.00 


CRYSTAL MICROPHONE GIVEAWAY! 


nled in ex « fat 


‘ ‘i 
level ' tie tuch-aways 
Ir ‘dividualty tes tox teed ONLY 98c 


NEW CR TuseE GIVEAWAYS | 
Sara art 
PRAT ? _, collect 


G. L. ELECTRONICS 


905 S$. Vermont Ave., Los Angeles 6, Calif 
All Prices F.0.8. Los Angeles Calif. Buyers Add Sales Tax 
GET ON OUR MAILING LIST 


FOOLPROOF 2-BAND 
TRANSMITTER 


By WILLIAM BRUCE CAMERON, weivJ 


Circuit data on a simple 80-40 meter Novice or 


standby two-tube, crystal-controlled transmitter. 


HE schematic diagram accompany- 

ing this article shows a _ two-tube, 
crystal-controlled transmitter, capable 
of sixty watts input on two adjacent 
bands, with only one tuned circuit and 
no coils to change, making it an ideal 
80-40 meter Novice or standby rig 
Since there is no tuned circuit be- 
tween the plate of the modified Pierce 
oscillator and the grid of the final am- 
plifier, there is no tendency toward 
self-excited oscillation in the final, 
which is a neat trick with an 807 or 
1625. The same circuit has been em- 
ployed also with an 829B with similar 
and gre output. Keying 
cathodes avoids the necessity of 
bias on the final. Excellent 
6AG7 permits plate 
modulation of the 
phone operation without 
buffer 
ble and well 
out 1s 
parts 
least 


success iter 
both 
fixed 
lation in the 


screen 


iso- 
and 
final for 
requiring a 
if power supplies are sta- 
isolated. No specific lay- 
shown, because placement of 
not appear to be in the 
critical, several different physi- 
cal layouts having given equally good 
results. It may be advisable in 
cases to shield the 807, although 
has not been found necessary 


stage 


does 


some 
this 


meters, 
condenser on both bands 
could be 
but it 


g is designed to 


rl 
th 
TI 
ay 
re 
ol 
fr 
LI 
he 
to 
he 
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will vary with the 
feed-line 
mi 


sa 


with a 


fo 


out of 


th 
tu 


coupling coil wound on a 


of 


‘sults when 


om the 


asy Vvariat 


tunes 80 and 40 
capacity in the 
Other bands 
covered with different coils, 
be remembered that the 
operate “straight 
crystal frequency 
1is concession is made in order to 
oid the instability which sometimes 
tuning the plate 
the 6AG7. The feedback condense: 
screen of the oscillator to 
and could 
of 25 
ature 
which oth- 


The coil indicated 
with ample 


must 


rough” on the 


circult 


ound need not be variable 
replaced by a fixed capacity 
50 uwpzfd., but the variable fe 
Ips utilize balky crystals 
wise might not 
Coupling art 


key well 


angements to antenna 
type ol 
employed A 

ide of 300-ohm 
me kind 


intenna and 
folded dipols 
fed with the 
ribbon could be coupled 
few turns of wire around a 
rm which could be slipped in and 
the tank coil. In one such rig 
e tank coil was wound on phenolic 
bing, mounted horizontally, and the 
short 


provy 


ribbon 


piece 
rod 


coupling i) 


dry one-inch dowel iding 


ion olf 


Schematic diagram of the two-tube transmitter which will cover 80-40 meter bands. 
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unt type Rey 

3.5 or 7 me. crystal 
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A special issue containing 


A 15 N.T.S.C. Monographs 


The National Television Systems Committee hes authorized 
IRE to publish its long awaited Monographs in the January 
1954 special Color Television issue of “Proceedings of the 
I-R-E” — thus giving them industry-wide distribution for 
the first time in print. 


A 25 additional Color TV articles - 


will also appear in this issue, which brings the reader up- 
to-the-minute on the developments of Color Television. Cop- 
ies of the first Color Television issue are still available and 
combined with this second Color Television issue will form 
a complete bibliography of major historical importance. 
Also included in the January issue will be a complete listing 
of the N.T.S.C. system specifications as submitted to the 
F.C.C.; and field test reports on the system’s performance. 


A in “Proceedings of the I*R°E” January ‘54 


Available to non-members for $3.00. Extra copies to I R E 


members are $1.25. All members get one copy free! 


IR E is an organization of 33,312 member-engineers. There are 
no company me mohe rships. Operating continuou ly since 1918, 
its sections meet in 78 cities. 21 specialized Professional 
Groups widen the se ope of its me mber-services and 40 tech 


] 


nical committees help the industry. 


“Proceedings of the I*R*E” 


Publis hee d hy 


THE INSTITUTE OF RADIO ENGINEERS 


1 East 79th Street, New York 21, N.Y. 


Please place orders before December 10th. 
December, 1953 


; 0 ~~ R.F. Amplifier 
WERS © A = (Continued from page 69) 
! if ur This sl : 


desired should be adjusted 


ane PROVED IN constRUCTION Sein een a oe» 


It will be noticed that a shield is 
ESIGN, USE & SALES fabricated on one of the side covers 
D This arrangement provides shielding 
between the tube and tuning con- 

: densers and also shields the input 

standard self-supporting ROHN steel towers condenser from the output condense: 
for your every need! It is not needed in this particular 

installation but that was not known 
until after everything was finished 
and tested. Its use is recommended, 


NO, & A Sin. triangular demgned 


if sturdy, permanent tows, Cap however, as there may be some stray 
Gimbed as can all ROHN Towers, j coupling present, although not to the 


- 7/ if > » ve ; y . ls P . t . 
¢ : \ ve standard 12-in. design extent of causing oscillations lenty 
ROHN FOLD-OVER | WO. 10 The standard 12-in. desig 


eheavy duty tubular steel = of ventilating holes are needed in the 
d 7 weld am hea y or brace: > nT > > 
TOWER }) : throut! out. Leed by thoummnd sides of the box. The 829B runs hot 
(Pat. Pending) Coast-to-coast. Up to 50-ft. non- at any frequency and 220 mc. doesn't 
ed to 120-ft 
Gee cuyed to 120 do a thing for it in the way of cool- 
. . Uses a 14-in. trangular de- ing. As mentioned earlier, if a small 
Fold-Over Tower uses the heavy duty tower, Ideal >. a : e 
standard tower sections JW . fap eemnunications and whersqent- | fan or blower is used, the input can 
prus ede 0 tay ‘ a _ et height as required | be packed up to at least 120 watts, 
All ROHN towers in 10-ft. sections rhs P tle 1 _ ie . 
for a ' - eee a little more, if one is quit 
- , careful. 


‘ome in 20, 30, 40 and 50 Without a doubt, it would be de- 
ft. sizes. Easily erected, sirable to provide shield covers for 
heavy-duty seamless steel the grid and plate lines to reduce loss 
from radiation and to improve the 
output efficiency, but so far we have 
PLU US 9 sosars LINE | not bothered to do it. Small shields 
GF ACCESSORI of soft aluminum sheet could be bent 
. up for this purpose. TVI was absent 
on the channels used locally 5, and 
: 8). What the u.h.f. TV channels have 
UHF Antenna Mounts in store is not known. Trouble, no 

tah meng doubt. 
Now about that AX9903 tube again 
a ey Can't seem to get off the subject. The 
Se , Wall Mounts “Handbook” states that its maximum 
ae ° frequency is 150 me. but this is bound 
to be misleading. Evidently new re- 


ns Midiin testiliiee teen Deshetalin vised ratings will show the tube good 
ete., all Rohn designed! to 450 mec. since many of the boys 
-° report good results at this frequency, 
Contact your ROHN distributor for and did you ever hear of an 829B tube 

FREE catalog and Prices or write: perking away down there? 
/\ ; : It is not known just how much 


ee the AX9903 would do for this am- 
DEPT. RTN ° plifier, but we sure would like to find 

116 LIMESTONE = out. So until this little gem of a 

' BELLEVUE, . tube comes to your house and mine 


MANUFACTURING PEORIA, the old 829B will give you a pretty 
COMPANY ILLINOIS nice signal on 220 m« 3) 


tubing throughout 


$2.95 EACH OR 2 FOR $5.00! 
UHF Seeger aes Be 


telephones. ete Write for 
ed, All shiy ents F.0.8 


HI-GAIN TELEPHONE ENGINEERING CO. 
Dept. DO Simpson, Pa. 
CONVERTER 


Vs — 


FE =) | \ 
id ze 5 @ | . 
SPEAKER RECONING | = 


. . " ™~ 
Complete line Cones, Spiders, Rings NS 
and Voice Coils. Custom Built Voice 
Coils. Low prices. Write for Parts vi 
2 oe > g at 
SWOWROOM: 171 Washington st List and Reconing information Ve! 
GRamercy 7-9245 


MAIL ORDER: 400 Lafayette St., N.Y. 3 WESTERN ELECTRONICS CO. “OK! A technician's coming—stop 


3164 West Colfax Denver 4, Colo. acting up now—I dare you!” 
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COMPARE THESE 
PLATT SPECIALS! 


Dollar for dollar you just can’t find better buys than 
at PLATT All used equipment has been expertiy re- 
conditioned in Platt’s large, modern plant 
equipment is priced low for mass 


All new 
turnover 

Shop at either of Platt's two bargain stores. 
Branch store is conveniently loceted at 159 
Greenwich St., N. ¥. C. (Just off Cortiandt 
St.) 


REMOTE CONTROL UNIT 
MN-28 Y 


This remote ome 1 wu nie ~ 
ontrois for onerat Re 
pass. Ee eraipenent "MN ‘20'¥ 
i 


v1 requeney 


$9.75 


» 3 bands 
BRAND NEW 


CONTROL oon 


1 box oe * many valu 


nae wenien. , 


R-47/ARN-5 
Gite-Pom Recelver 


is a single 


je-Path Receive 


10 


dition, less tubes 


no $9.95 


RADIO CONTROL BOX BC-732-A 
h R-47/ARN-5 also R-57 and $i 95 


R-89. ARN-5 
DYNAMOTORS 


DA 1A r at on vine 
VIM 
‘NEw 


used w 


. RR ANI 
#0. AR-93 
' 


om-33 
vine « 


vin 
$22.00 


SPECIAL! 


4 Henry 6 5 ohm 
QUANTITY oF THESE 


CHOKES 


LIMITED 


$1.95 


MN-26C 


Al2t 
ction f 


INSTALLATION 


aftings 
na Cable 
1 MN52 Azimuth Control Box 


COMPLETE INSTALLATION . 


BC-357 
RADIO SEASON aacuiven 


AN-80 ANTENNA for 
645 Transmitter /Receiver 


MULTI-TESTER FOUNDATION 


BIAS METER 
1-97A 
Complete, Brand New. 
Special! 


$5.95 


LIMITED QUANTITY 


SPECIAL! TU-10 TRANSMITTER TUNING UNIT 
BC-375 or BC-191—Freq. Range ‘ to 12 


Ke 7 complete excellent f $2.95 


TUNING UNITS ‘TI 
'K B 
Metal Case to Hold 


BC- 221 fe ce Meter 


ut Value! Qt ANTITY 
ce st 


are } e ne “ rt ' 
KC with er a . 
amyre Complete — oo 
ODULATED VY 39.50 
DULATED TYPE with A 
“ Ipt sev.s0 


se Mn nd Meters are fact check 
for frequency aliqnment and GUARANTEED 


SPECIAL! 


20 LBS. of 
ASSORTED 
RADIO PARTS 


SPECIAL THIS MONTH ONLY!! 


LB A MTED 
RAL moO P ARTS 


December, 1953 


TELEGRAPH KEYS 


BRAND NEW! 
JAN! BOXED! 


TUBES 


For Rural Areas, Hotels, Commercial 
Steamers, Ball Parks, Etc. 


pe PAR-1 Electric Megap? 
‘ for votce reinforceme r 


AND NE 


Ni rk Arr oN GIVEN “A ‘EITHER OF $148. 50 


T9/APQ-2 
RADAR TRANSMITTER 
80/115 V 400-260-26 VDé 
Designed primarily air 
craft operatior 


, new: $19.95 


AS-65/APQ-2 ANTENNA Aaee. FOR art 2. 
COMPLETE-—-BRAND NEW 95 


PRE-AMPLIFIER 
MODEL K-1 


ised to 


AND NEW 


rg 95 


LP-21-A LOOP 
Ueed with BC-455 4 R aay Grey Com $19.95 


pass Receivers, Excell« 
Hs.2 hich impedance 
NEW with car ds 
HS low impedance. BRAND NEW 
with ear pads. cord and PL54 
' 5.65 
CD-307A Cords “ tf NEW 
H-16 U high tmpedance Includes two recetv- 
ing units . 3.95 
HS-16 high tmpedance—used . . os 


SPECIALS-OF-THE-MONTH! 


HS-33 HEADSET, used..........$1.89 
JK-26 JACK 

ENGLISH TYPE PL-55. 
FL-5 RADIO FILTER... 


BRAND 
$4 65 


$1.40 


eeeeeeee 


MINE DETECTOR SET 
SCR-625 


A portable device 


SCR-274N 
, COMMAND 


iesaeie s= 


RECEIVERS 


ARC-5 
EQUIPMENT 
EXCELLENT 
USED USED 
$29.95 


6 to 9 MC 5.95 (es is) $13.95 


TRANSMITTERS 


T 15 ARC 5-500 to 600 KC 
ADDITIONAL EQUIPMENT 


BC 456 Modulator 

BC 450 Controt Box (3 Receiver) 
BC 451 Controt Box (Transmitter) 
BC 442 Relay Unit (ANT 

Plugs PL-147, 148, 151, 152, 153, 
154, 156—4 ACH 

Flexible Shafting with gear to fit 
feceivers 

3 Recetwer Rack 

2 Transmitter Rack 

Singte Transmitter Rack 

DM. 33 Dynamotor tor Command Set 
Mounts for Above Racks 


1.49 
1.28 


SPECIAL! 
NOW! Fill 
Your Bat- 
tery Only 
Twice a 
Yeor 


Field 
Telephones 


Automatic 
Like new 


= = $9485 


BEACON 


t we 
all cars, instantly installed 


ony 69 compere 


RECEIVER 


b amperes ow omy $12.95 
SENSATIONAL SALE! 
ARC-5/R-28 2 MTR RCVR 


125L7—I1et audio-spueich 


25H7—KR.F o 4th Harmonte 


12th Harmonte Gen. 717A..bir 12th 


MINIMUM ORDER $2.00 
immediate Delivery — Send 25% 
deposit on C.0.D. orders. All ship- 
ments F.0.8 N.Y.C (N.Y¥.C 
residents add sales tax to your 
remittance.) 


PLATT ELECTRONICS CORP. 


DEPT. A, 489 BROOME ST., 
PHONES: WO 4-0827 and WO 4-0828 


NEW YORK 13.N. Y 


PETC CCC CCC CCC CCC CCC CCC CCCCCCCC OCC CCC CCC CCC CCC CCC Cee eee ee ee eee eee eee ee eee eee ee eee eee eee ee ee oD einen eed 


“ELECTRONICS 


Learn on REAL EQUIPMENT! 
in Best Equipped School of its 
kind in U. S. 

Prepare for your future NOW! Come tothe Great 
Shops of Coyne, Get practical training in oppor. 
tunity fields—TELEYISION-RADIO—ELEC. 
TRICITY—ELECTRONICS. Preparefora 
better job in Industry cr better service rating 

if drafted. 

WE TRAIN YOU IN CHICAGO 
At Coyne you learn on real, full-size equipment. 
Trained instructors show you how, then you do 
shop jobs yourself. No previous experience or ad- 
vanced education needed 
Approved for Veterans 

Finance Plan—Enroll now, pay most of tuition 
later. If you need part-time work to help out with 
living expenses while at Coyne, we'll help you get 


it. Special tuition plan for men of draft age 


“lip coupe Rig Free TWh ated 
FREE BOOK Soci See iessian willeall. Act NOW, 


COYNE 


600 S. Paulina St., Dept. 95-85H 
apatite tat 192° 
OVED tor VETERAKS 
i ——we ewe —_— — 
B. W. COOKE, Pres. 
COYNE School 
1 500 S&S. Paulina St., Chicago 12, I!., Dept. 93-85 
' Send FREE BOOW and ftulldetails on; 
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STATI 


What's New in Radio 


104) 


(Continued from page 


tor range switch actuates a mask 
which exposes the operating frequen- 


cy dial range 


BEAM POWER AMPLIFIER 
The Tube Department of Radio Cor- 
poration of America, Harrison, N. J 
new beam power am- 
plifier of the 7-pin miniature type 
which has been designed primarily for 
use as the output amplifier of 
radio receivers operating from 12-volt 


has released a 


auto 


storage batteries. 
in the output 
radio receivers 

According to the company, within 
its maximum ratings the 12AQ5 is 
the performance equivalent of the 
larger glass-type 12V6GT. A tentative 
data this available 
from the company on request 


It may also be used 


Stage of a.c. operated 


sheet on tube is 


TUBE TESTER 
Smithgquild, Inc., 360 W 
Erie, Pa. is offering a new 
for checking the continuity of fila- 
ments in used in all types of 
electronic devices 
The compact unit, 4” x 6”, is com 
pletely self-contained and weighs only 
It requires no external bat- 


Eighth St., 
tube tester 


tubes 


7 ounces 


. 
teries or other equipment 
The sockets provided on the face of 
the unit are designed to accommodate 
any electronic tube now manufactured 
for use in household appliances 

The meter indicates whether the 
tube is good or defective 


accessory 


“HERMETIC-OUNCERS" 

The Electronic Division of Therma- 
dor Electrical Mfq. Co., 2000 Camfield 
Rd., Los Angeles 22, California now 
has available a small, light, hermeti- 
cally-sealed transformer, the “HO- 
Hermetic Ounce 

The new transformers are jj,” in 
diameter and 1%” high. They weigh 
from 1 to 1%, ounces. They feature 
10 db magnetic shielding, 200 degree 
F operating temperature, true her- 
metic sealing, and schematic decals 
with a gray satin finished case 

Complete information is available 
from the company 


TANTALUM CONDENSERS 
General Electrix Company's Capac ! 


tor Department, Hudson Falls, N. Y. 


has developed a tiny tantalum con- 
denser which is believed to be the 
smallest high capacity 
signed for low voltage 
applications. 

The new unit is %." long and % 
in diameter and is designed to make 
possible further size reductions in 
miniaturized assemblies using 
tors. It is intended as a companion 
to the transistor. 

The condenser is available in ratings 
from 2 to 16 volts, 4 to .7 microfarads 


ever de- 
direct current 


unit 


” 


transis- 


respectively. It is designed to operate 
temperature range ol 20 to 
50 degrees C 


over a 


CONNECTOR KIT 
The Microdot Division of Felts Cor- 
1826 Fremont Ave South 
Pasadena, California hi: ntroduced 
a new kit for 
and 
equipped for 
with 
cially 
coax assemblies using “Mis dot 


poration 
micro-miniature con- 
fully 
construction 


nectors cables. The kit is 
prototype 
hand tool 
up of typical! 
con- 
“BNC” 


1 self-assembly 
make 


espe- 
designed for 
nectors, ‘“Mini-noise abl 
adapters, etc 

The kit 
omies in time 


is expected o bring econ 


and money for labora- 
and design en 


The kit will enable specialists to work 


tories, research vineers 
out several experimental coax assem- 
before 
duction 


blies “designing in” and pro- 


<=> 


Complete ifif6éfmation is 
from M. H. Lewis of the company 


available 


FREQUENCY CONVERTER 

In response to the growing demand 
for a convenient 400-cycle supply, 
Georator Corporation of Manassas, Va 
has developed and is marketing a com- 
pact motor-generator unit to convert 
60 cycles to 400 cvcles 

secause of its ““Nobrush” construc- 
tion, the unit is said to possess long 
life, durability, and freedom from ex- 
maintenance It is compact 
and has reduced heating 

Outputs of 150 volt 
kva single or 
able with motor drive for any 
ard frequency or 
E11 describes the 
and is available on request 


cessive 


imperes to 2) 


three phase are avail- 
stand- 
Circular 
detail 


voltage 


product in 


“SPEED-CHASSIS" 


Products, 5864 Hollywood 
Boulevard, Hollywood 28, Cal. is in 
production on a new “Speed-Chassis” 
which provides a flexible breadboard 
assembly with interchangeable socket 
arrangement 

A novel feature of this chassis is 
that it can be mounted on a relay 
rack. A sturdy shield can is available 
to permit the breadboard assemblies 
to be made permanent 

A copy of Bulletin 


RADIO & TELEVISION NEWS 


Specific 


#853, listing all 


“EE, MIDWEST “aan 


FRE For 1954 a Completely NEW LINE of 


copy ot DES WEST. 2127 TELEVISION 


Catalog 4| CONSOLES 
TABLE MODELS 


and 


COMPLETE 
CHASSIS 
LOW FACTORY 
PRICES 


YOUR CHOICE OF EITHER 12 CHANNEL 
VHF or All- _— VHF-UHF Models 


' r Television or Radio Direct from the Midwest Facto 

) DAYS TRIAL — sheng nd at LA WW FACTORY PRI a 
or 34 — Midw the id's largest and oldest exclusive actor 
o-You radio and te wad m manufacturer, has » 


EASY TERMS 

30 DAYS 
TRIAL §* 

RY-TO-YOU 


Also— Powerful New 1954 World-Ranging 


MIDWEST Series 16 RADIOS 


In Beautiful Consoles and Complete Chassis 


ain Midwest 


five band AM-FM . 


& TELEYV 


o zg 
: “ 


° WRITE IN NAME AND ADDRESS (PLEASE ° 
PRINT) ON COUPON OR 2c POSTCARD 
OWEST RAT N COR? 

t A NNATI 2 1 


Ww t 
pt D.37 
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CRYSTALS 


Low Freq.—-FT 241 A for SSB, lattice filter, 4," 
Spc. S4th harm channels listed by fund. Fractions 
omitted. 


” 10 for 
$4.00 


Radar Indicator unit for conversion to test 
scope or for use as a modulation monitor. Com- 


plete with tubes. But, less SBP1. Parts 
alone ore worth much more. New. $9.95 


for conversion 


DYNAMOTORS: The best dynamotor 
, Multiple winding After conversion you get 
of 19 or 350 v. at 50 MA or 250 ¥. at 100 


Complete dope sheet furnished 
BRAND NEW (See “CQ” Aug. issue) $4.65 
RT7/APN.) TRANSCEIVER UNIT Used as an al 
timeter, it may he wmverted for signaling control 


circuits, etc. Used, less tubes, 4 95 
. 


as is 


3 for $10.00 


MONTHLY SPECIAL 
SURPRISE PACKAGE 


15 Ibs. of assorted good radio 
parts. A real value at $1 95 


RT/44 APS 13 


arnin radar of 


TRANSCEIVER weed as a tall 
4! Me Containing a mec tt 
Strip and variow t these units have been 
trippel of Wb act all tube re an 


hut ‘ 
excellent buy only for parts and IF $ 
Strip lined 4.95 


WOBBULATOR 
BUILD TV-FM-AM SWEEP GENERATOR 


You can build $5.95 
. 


Cienerat "with APN-1 magnetic unit 


MIKES ard HEADSETS 


HS-33 Low Impedance Head 
set exc. $2.95 new 
HS-23 Headset 
used 2.50 new 
CD-307 Ext. cord for 
HS-23-33 like new 
Throat Mike 1-40 rew 
Lip Mike 
CW-49565 High Impedance headset con 8 
plete with headband Used 9 Cc 
H/16U Used $2.49 
T-45 Lip Mike. New 
HS-30, miniature headset..Used $1.49 


new 


Versatile Sweep Frequency 


Navy Type new 


new $4.95 
1.75 


T-26 Mike Chest type—brand new 
with Western Electric F-1 unit 


As ts 
Less Exe 
Tubes Used 


$11.95 

$4.95 9.95 

2.95 4.95 
4.95 
4.95 


-1033 62-80 me reeve ike tube 
each $5.95 
BC-709 Inter, Ams 3.95 
BC-457 and BC-458 for ts « 2 for 5.00 


R-1 ARR.-1 
tions hecom 
of 


ro states 
$4.95 


a gee a oe eee $7.95 


Write for New Catalog 


R W ELECTRONICS 


Dept. N. 2430 S. Michigan Ave.. Chicago 16, tl. 
PHONE: CAltumet 5-128! .1282-1283—New Phone 


122 


of the features of the 
available from the 
quest. 


product, is 
company on re- 


PIN STRAIGHTENERS 
A new tool, a twin pin straightener, 
has been developed by CBS-Hytron of 
Danvers, Mass., for radio and televi- 
sion service dealers as well as elec- 
tronic technicians and engineers. 
The new tool is compact, handy, 


light, and roll-proof. It will straight- 
en the pins of both 7- and 9-pin minia- 
ture tubes. The individual 7 and 9 
pin straighteners are still available for 
bench mounting, etc. 


CHECKING DEVICE 

A new low-cost device to be used as 
a substitute for an expensive v.t.v.m. 
in checking frequency responses of 
high-fidelity music systems has been 
announced by The Dubbings Company 
of 41-10 45th Street, Long Island City, 
Mm. Be 

Utilizing the principle that the 
loudspeaker is driven by electric cur- 
rent that is measurable in volts, this 
device, called the D-500 test level in- 
dicator, consists of three low-current, 
low-voltage bulbs so calibrated as to 
light up at 3 db intervals when fas- 
tened across the loudspeaker leads of 
a sound system or the output termi- 
nals of an amplifier. When used with 
any frequency test record, the D-500 
will indicate whether a phonograph 
or record-playing system is reproduc- 
ing the sound spectrum properly. 


CABINET LINE 
The Angle Genesee Corporation, 107 
Norris Drive, Rochester, N. Y. is in 
production on a wide variety of cabi- 
net housings for high-fidelity music 
systems. 
Among the items now being offered 


is a line of co-related equipment con- 
soles available in a wide choice of ar- 
rangements to house any combination 
of equipment. As the audiophile adds 
to his sound systems, cabinet arrange- 
ments may be changed by simply re- 
placing panels. 


These consoles come in mahogany 
and blonde finishes in traditional and 
modern styling. Write the company 
for full information on its complete 
line. 


“STYLUS-DISK" 

Audak Company, 500 Fifth Ave., 
New York 36, N. Y. has developed a, 
“Stylus-Disk” made of specially com- 
pounded, soft material which makes 
the home checking of any jewel point 
easy and simple. 

To check the stylus, an ingenious 
method has been devised. Grooves are 
recorded eccentrically introducing con- 
siderable thrust, first on one and then 
on the other side of the stylus during 
each revolution of the disc. Thus any 
worn or defective stylus will scrape 
the delicate surface of the grooves, 
leaving a positive, visible indication 

The new disc is currently available 
at stores handling hi-fi gear. 


AUDIO COMPENSATOR 

The McIntosh Laboratory, Bingham- 
ton, New York is now offering an ac- 
curate and _ easily-operated profes- 
sional audio compensator, the C-108. 

The unit is supplied with an instruc- 
tion booklet showing curves and set- 
tings recommended by each record- 
ing company. Separate bass and treble 
compensation adjustments can be seen 
at a glance on the simple diagrams. 

The C-108 is equipped with an aural 
compensator and rumble filter. Its 


flexibility permits the listener to enjoy 
high-fidelity records from any manu- 
facturer without changes in basic 
playback equipment. 


PERMOFLUX SPEAKERS 

Permoflux Corporation, 4900 W. 
Grand Ave., Chicago 39, Illinois is now 
offering its new line of “Super Royal” 
speakers for use in quality audio sys- 
tems. 

The “Super” series features a newly- 
designed magnet structure, utilizing a 
heavy Alnico 5-ring magnet and Arm- 
co iron; a newly designed voice coil for 
extended high-frequency response and 
added power handling capacity; a 
slotted, treated cone for low resonance 
and good low-frequency response: 
and a metal diaphragm at the cone 
apex for better dispersion of highs 

Included in the line are the “Super 
Royal 12,” the “Super Royal 15,” and 
the “Super Royal 8.” The 12” speaker 
has a frequency response of 35 to 14,- 
000 cps; the 15” unit covers 30 to 11,- 
000 cps while the 8” speaker has a 
frequency response from 45 to 14,000 
cps. = 
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REG. $117.50 SUPREME TUBE TESTER—V.0.M. ON SALE AT McGEE FOR $64.95 


WITH ROLL CHART—7 INCH METER — BUILT IN BATTERY TESTER 
1CRES ae ah ee aban a> an a a =e ae SUPREME MODEL 600 $64.95 


volt ranges from 0 


eooge toga $49. 95: cne:haif ur ane price.” Stock No. GOO’ Supreme tube-act teater on sale Yor only $64.08 a 


imited supply available Shipping ‘ . SUPREME MODEL 600 


INDIVIDUALLY Ganveuts ELECTRONIC RADIO & TV TUBES TERRIFIC SALE 
Gee offers you » wide selection of good quality TY end Radio tube types. Individually TELEVISION CONSOLE 
Si a as Oe. mds Sold. Order BO tubes and cane 10% of the timed prices. CABINETS 
sacs iaq7er (A) Radio-T.V. Cab. $39.95 


6ers 12837™ Stock Ba AH 170 mahogany cons le 
oere 128s7GT * 


. ' ™ cabinet mr : ‘ 

= 12SN7GT ieee igh, 35" wide a 

; pomny : 12SL76T * rompartment tx 

68K? 198G66G ; eh and 1" | des 

68qQ6cT 258Q6GaT mos : ~ 
3a4 6ce4 25.66T one ; : 5” 
3QSGT ; eces 32L70eT sie of ; ——~ ads 
384 ; 6Cc06G 3585 va th smem. Both cxnny 
3v6 6H6EGT 35cs ® , ’ e 
su4G 6K7GT 35we ’ Thi 
pm — . 35.6GT - oe 

van ree Ss) ‘ 
it 


6AKS : 6s4 43 
6ALS 6SA7GT a? CONSOLE T.V. CABINETS wen A. 
6aQas : 6sH7GT 

Ts 6sFsarT soss 
caus 6SK7GT socs a FuLL Door MAHOGANY T.V. CABINET 

. . 8S « t 

6ave 6SL7GT s SOL6GT i : abin 
6AX4G6T 6sn70GT s 7OL7GT 
68A6 . 6su7GT : . 11723 


MOBILE 


WITH 25 tT a a 
TRUMPET (@) 21° 4 DOOR MAMOGANY 1.¥. LEABINET 


‘ 
All 
Has blank ane w mn ' 1 
' F « that 


2 ‘ 4 high and 
speaker up to diameter. Shipping weight #¢ 


price only $39.95 
(e) 23° oven yRoNT MANOCGANY v. v. CABINET . 


Has blank pave! Chassis area ‘ e a ' 
, ‘ ' Speake 12” diameter 
I 1 quneaan are availatle Shipping weight 
$29 95 
(fF) 17° “OUR LEADER” MAHOGANY T.V. CABINET 
Stock N AH nahogany tele ion cn t with a bl 
erea in 1716" hiet 

for a 
Shins 


« peaker ba®e is cut 
f $19.95. Only few to se! 
os 


nversion 
the cabine 


AMERICA'S FINEST 28 WATT—50 WATT AND 10 WATT P.A. VALUES 


$69.95 BUYS A 28 WATT $150.00 
LIST VALUE PORTABLE P.A. SYSTEM 


(tttustration 8) 


3-SPEED PHONO TOP—TWO 12-INCH SPEAKERS 
7-TUBES PUSH PULL 6L6'S HEAVY LEATHERETTE 
COVERED PLYWOOD PORTABLE CASES 
CRYSTAL MIKE $8. 95 EXTRA 


STOCK We AP. 28% r iL mihedy 


STOCK No 


’ 
c 1 $6.95 exty 
’ « » 8] k stand $4.96 extra 


50-WATT PORTABLE P.A. ON SALE $99.95 10-WATT PORTABLE P.A. ON SALE $42.95 


3-SPEED PHONO TOP—TWO 12” SPEAKERS 3-SPEED PHONO TOP—10” ALNICO PM SPEAKER 


1—ALAG pull paralle tprut tut. (Hlustration C) 
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BIGGEST STOCK OF STANDARD COIL T.V.TUNERS IN THE NATION AT LOW PRICES 


STANDARD — — nonpeanyngl TUNER $19.95 T.V. BOOSTER 


he TV-2000 s01 CLEARANCE SALE 
Your Choice $8.95 


Two for $17.00 SUPER SONIC 


6AK5 tube. Modern da rown pla tax4 x« 4 
le AC operation, Special sale price, $8.95 2 for $17.00 


3- TUSE SARKES- TARZIAN TLV. TUNER ‘9% 


el t pee 
plete with diagrs a three tube ‘ 


14-Inch Conversion Kit $22% SHG AF “and GAGS mixer Remar factory cost in twice Our pric 
With 1 Year Geerentee Tobe y “fF rior coil, built. in fine te trot 7 ke 


SPECIAL BARGAIN SALE BUY 


17-INCH panataggrveeaael KIT arat 95 20- ee Gonversion Kit $29.95 8 TUBE—2 BAND 


Oaine yoke, rus’ a 20" rectaniul PUSH-PULL OUTPUT—3 GANG TUNING 
pergeteea ie Sxteuns sr tru RECEIVES BROADCAST & SHORT WAVE 
ew BibT. veur suarartce picture SALE PRICE $42.95 


Sio 00 extr 


3 STATION INTERCOM MASTER $16.95 
cae See ee 


FOR YOUR CUSTOM HOME MUSIC SYSTEM 
McGEE’S $62.50 LIST 15” COAXIAL SPEAKER, $23.95 
New 1954 Model—2t Oz. Alnico v Magnet—5” Tweeter 


500 INTERCOM SUB-STATIONS TO SELL AT $3. 95 EACH 


¢ plated. with ex 


‘ ‘ ab o ft peakers 
to reproduce only tt eh frequer 
‘ he hig? 
r pass filter oncealec 
ize The”"x6"x ir rent 7 weeter and woofer to 
Al v PM phe tercom deale ‘ at ke tha : he ; 
ene potion coat Limited suant ‘ ‘ 5 rat forty r ‘ a te 
eh et ’ t ale ‘ r ’ fide 
- . Spectal i-w e . ; er ’ ‘ ' mer. Stee P % / 
rette covered intercom ution w : 
tch for use with S-wire inte n " ~ { 
ware ‘ang 21g” deep” Mag new bint 12" JENSEN PM, $15.95 | 
ue ; i ¢ nie Ano ‘ 
rice ea ' or ' re plastic ir 2 
100 ff or $1.95 oO ft ' oF me » be 


v magnet PM oenee 
il, Will take 2 att 
rs on this speaker st 100 


' we t ® Ibe on ‘ 10 to 17.500 eps 
e $15.95; 2 tor $3 price $12.95 eac 


COMPLETE RADIO, TELEVISION AND AMPLIFIER KITS AT McGEE 
3-WAY PORTABLE KIT 8-Tube Hi-Fi Amplifier Kit $29.95 RADIO AMP. KIT $29.95 - G-TUBE 2-BAND KIT $14.95 


O54 Model 
h fidelit 


batt OT gv 1 t 0.000 tube all tried f N BKR-OO 
‘ ec ext ‘ ete with tubs weight 1 ake e, $29.95 


Build Your Own 
Phono-Mike $7% ' Write for Your Copy of HT, 20” Britis a $59. 95 Less Tubes AC POWERED BROADCAST 


Broadcaster . ‘ 
sno vow can McGEE'S GIANT 2:2'5) 8 .) eee 
mice en, We 1954 CATALOGUE | fesvigier, or ere ce 


Bargains Like These 
on Every Page 


$12.95 


tribe Rie M del DE OR ‘Nee peice 69.9 
ts yy Ay Everything for the Television and 
extra. Concealed microphone unit, o . Radio Service Man. Up-to-date U.H.F. 
Se anan enkereah. Goan tet ee Television Material. High Fidelity 
$3.96 extra Equipment. 


McGEE RADIO COMPANY 2c s.c0o" Simo TEE Ce INo aves KANSAS CITY, MISSOURI 


‘ost Or neciude Postage 
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BEAUTIFUL WALNUT COMBO’ CABINET FOR HOME MUSIC SYSTEM— 


MADE FOR A $1000.00 CAPEHART 


SEAUTIFUL WALNUT 


$89 95 w 


G.I. 3-SPEED CHANGER WITH G.E. ae 


VARIABLE RELUCTANCE TURN-ABOUT CARTRIDGE 


1. Bane e. 1 x we ‘ 
s Gt $22 9s 
ct speed . ter 8 


t ¥ Ww 
rice “$21 95 each 


WEBSTER @ CHICAGO MODEL 4 SALE PRICE cox 95 


HALLICRAFTERS S-78 
11-TUBE FM-AM CHASSIS 
oncy $9950... $9950 


12°" COAXIAL 
LESS SPEAKER SPEAKER 


*& PUSH-PULL WIDE RANGE AUDIO 


: $99.50 
$107.95 


"NEW GARRARD AUTOMATIC CHANGERS—GE CARTRIDGES 


$41.45 


$71.45 


2-Mike Pre-Amp $12.95 Extra. 


50-WATT BOOSTER AM PLIFIER 


50-WATT 599% 
mrach. Amp. 


BOOSTER AMP. 
ha} 7 50-WATT BOOSTER * 


2-MIKE PRE-AMP, [\ 


e $12.95 


$89.95 


3 SPEED RECORD PLAYER SALE! 
PORTABLE MODEL 7843 $15.95 


$15.95 oa 


3 SPEED WALNUT CAB. PLAYER 


k N 74 


G-E PREAMPLIFIER-CONTROL UNIT 
Model A1l-200 $56.79 


“GE POWER AMPLIFIER 
Model A1-300 $46.80 


$46.80. 1 


G-E DUAL. COAXIAL SPEAKER 
Model Al- 400 $41.1) 


$41.41 


1954 MODEL TAPE RECORDER $74.95 


SALE! 


~~ 5 
“ (OUR LEADER 


_ 4 


TELEVISION CAB. WITH DRAWER FOR CHANGER 


139 


$74.95 
$8.79, « 


$2.49 « 


CROSLEY RADIO 
with 
= giawe’ $29.95 


[, $29.95 


McGee's Super High 
Fidelity 
Best aw 

in U. S. 


oe ~ a? 


20. 20. 000 


TERRIFIC FLUORESCENT FIXTURE SALE 


BRUSH CRYSTAL 
EAR PHONE 
With Control 


es $5493 


1S YOUR SERVICE DEPT. 
PROPERLY LIGHTED? 
SAVE 50°% ON THIS 4-LIGHT 
FIXTURE 
$12.95, TWO FOR $25.00 
WITH LAMPS 


TOP TALUSTRA 


‘ ' 
$12.95 $25.00 


Bottor 


DELUXE Soe with GLASS, $14.95; CEILING CANOPY, hg 95 


TELEPHONE VICTOR 9045. WRITE FOR FLYER 


McGEE RADIO COMPANY oreer ro s an rare 1422 GRAND AVE., KANSAS CITY, MISSOURI 
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Here’s how to make | 


HIGH 
FIDELITY 


mean what it says! 


-+.@ complete 
guide to better 
“hi-fi equipment 
and results 


Just Out! ... 
HIGH FIDELITY 
TECHNIQUES 


by John H. Newitt 
Staff, Mass. Inst. of Technology 
494 pages, 203 illustrations, price $7.50 


Get better results 
all about it! 

This big book by 
acknowledged experts 
plete “low-down”™ 
tion methods 
how 
cusses 
equipment the 
the different method 
full of how-to-do-it tips and ideas. 


IT PAYS TO KNOW! 


Here ore just a few of the subjects covered: 
Wheat to look for in high-fidelity equipment— 
what to avoid © Getting reproduction to suit 
your taste © Some unusual ‘‘hi-fi'' combinations 
© Hifi vs. P.A. type speakers © Loudspecker 
construction and performance ® Adjusting bass- 
reflex cabinets © Controlling distortion © A 
novel horn system © Boffles * Getting rid of 
“everhang’’ © The best reproducer enciosure 
© Selecting a woofer-tweeter combination 
© Sound-proofing materials * How grillwork of- 
fects attenuation © Output transformer specifi- 
cations ond what they mecn @ Special hi-fi 
circuits @ Proper crossover frequencies * Do's 
and don'ts of volume expansion ¢ Practical ways 
to suppress noise © A good tone control © Neg- 
ative feedback and how to use it © Pre-amps 
ond eaualizers © Amplifier construction hints 
© Judging commercial amplifiers © Minimizing 
tuner distortion © Avoiding chatter and cross- 
talk © Limiter-discriminator vs. ratio detector 
FM circuits @ All about records and 
record players © Selecting turntables 
and pick-up cartridges © A compre- 
hensive course in magnetic soserey 
© Pick-up resonance, its couse an 
cure @ Choosing @ recorder @ Tips 
for custom builders © Special installa- 
tion problems © Typical ‘hi-fi’ in- 
stallations © Bass-refiex calculations 
and design charts . ° 
ond dorens of other sub- 
jects. Read it for 10 
days AT OUR RISK! 


Use coupon. 


from ‘hi-fi’ by knowing 
the nation’s 
the 
n sound reproduc 
It shows exactly 
minimum cost; d 


new one of 


bring you com 
on mode) 
and equipment 
to wet bes at 
all of ircuitry component 
service angle 


and is chock 


and 
compares 


Rinehart Books 
Division 
232 Madison Ave New York 
‘ PIDeLITY 
rR exe t 
will 


se eee eee ew 


City Zone State 
OUTSIDE U SA.--Price *# 00 cash only Money | 
back if book i returned postpaid in 10 days 


Pees eaeeaeeaen@ 
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Servicing in the Home 
(Continued from page 49) 


or car 
tion of 
ean, in 


Also, from a customer’s descrip- 

the symptoms, the technician 
many determine in ad- 
vance which will probably 
need. When a component is required 
which is not available at hand, the 
technician must decide whether to take 
the set to the shop, or get the part and 
complete the work in the home. The 
latter might be more efficient, provided 
the technician checked by phone with 
his distributor to make sure the item 
.is in stock and, of course, the distribu- 
tor is not too distantly located 

The tube and parts caddy, shown in 
the right hand of the technician in 
Fig. 1, is ideally suited for carrying a 
selected of spare and is 
available as a promotion from 
many parts manulfacturers. 

The objection to customer annoy- 
ances is easily overcome by the simple 
expedient of politely reminding the 
customer that the labor charge is 
based on time, and the more they get 
in the way, the higher the bill will be. 

Standard equipment for home serv- 
icing should include a masonite board 
upon which the chassis and test equip- 
ment may be set to prevent scratching 
the table top; also, a drop cloth for the 
floor is a handy accessory. Above all, 
use common sense and be careful and 
you will avoid damage to household 
furnishings 

When the bill is computed, the labor 
charge must take into 
the high proficiency of the technician. 
The charge-per-hour, in this writer's 
opinion, should be higher than for the 
“tube-pulling” type of call 
where no test equipment is used. The 
customer should be made aware of the 
time and money saved in not having to 
transport the set to and from the shop. 
He has the set in his home and not in 
some shop for an indefinite period of 
time. 

Service technicians doing complete 
outside repairs would require the same 
knowledge as the inside bench techni- 
cian. This means that outside 
service technicians of today would re- 
quire additional training to enable 
them to do a thorough job in the home. 
Most of 
of acquiring greater skills and learning 
theory Evidence of this is seen 
by the attendance at the periodic lec- 
tures given by the various test equip- 
ment manufacturers and by the 
culation of publications such 
as this magazine. Consequently, with 
proper encouragement, there should be 
no lack of qualified technicians. The 
higher technicians will 
command will be made up by the serv- 
ice operator from the increased busi- 
ness he will obtain from a “complete 
service in the home” policy 

Some of the definite advantages for 
the service operator in home servicing 
are the following: 

a. Time and labo: 


cases, 


parts he 


stock parts 


item 


consideration 


service 


most 


these technicians are desirous 


more 


cir- 


service 
these 


salaries 


are saved when 


the chassis is not carried on a round 
trip between the home and shop 

b. The risk of damage to the televi- 
sion chassis while transporting it is 
definitely avoided. 

c. Customer confidence is gained 
when the work is performed right in 
his home. Many customers, mindful of 
some unhappy experience, insist that 
the work be done in the home 

d. When the technician is 
called back to service a new defect, it 
is easier for him to prove that it is a 
new defect. 

e. The set is worked on in its own 
location with its usual line voltage, 
outside interference, etc., instead of at 
the shop where conditions may be en- 
tirely different 

f. While the technician is in the 
home, he can test all the tubes on the 
tube checker, replacing those which 
show up as weak. Besides avoiding 
a call-back for a tube which, at the 
time of the service call gave no out- 
ward indication of trouble, extra in- 
come is obtained by the sale of replace- 
ments for weak tubes. Many custom- 
ers, after having their sets repaired, 
inquire as to the status of the other 
The tube checker them 
visual proof of the need for replacing 
one or more. It doesn’t require any 
salesmanship to point out to the set 
owner that replacing those tubes today 
avoids extra service charges tomorrow 


0- 


service 


tubes. 


y » 
gives 


Tape Editor's Notebook 


(Continued from page 51) 


holding 
incom- 


machine 
part. Then this 
disc is backed away a 
few turns from the beginning of 
sound, and a cue mark is made with 
the grease pencil. With the playback 
head set at this cue mark, the out- 
going part is played and the incom- 
ing machine is started the musi- 
cal cue. During rehearsal, faders on 
both machines should be 
much trial and error is 
essary before perfect synchronism is 
attained. After the desired effect is 
reached several times in rehearsal, 
the operation is repeated with the 
recorder turned the incom- 
ing fader closed the second 
machine is started cue the in- 
coming fader the overlap 
is made and outgoing fader is 
closed This pa- 
tience, and occasionally some fancy 
acrobatics, but when handled prop- 
erly it will produce the simulation of 
a continuous performance which can 
almost never detected 
In the third part of this 
shall demonstrate the 
existing recordings can be improved 
in the transfer to tape Dubbing 
from various recording media will be 
discussed, with the objectives of better 
tonal quality, reduced background 
noise, and the elimination of ticks, 
pops, and thumps 
(To be 
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signal to start the 
the incoming 


ing tape or 


on 
open, as 


often nec- 


on and 
Again 
on 
1S opened 
the 


process requires 


be 
series we 


how sound of 


continued) 


‘DyMON-VANE 


CONICAL 


another in/ the Tele-vane Series 


Ward flashes again with the tiandsome Dymon-vane, the second 
model in its new series of Tele-vane TV antennas. Reflecting 
the modern trend and decor the beautiful new Dymon-vane enhances 
any home and becomes a valuable prized addition. Clean cut in design, 
a flawless performer, the Dymon-vane stands out as a glittering 
The Circle vane solitaire among all other TV antennas. A conical antenna with 
pach <b al aluminum elements and black permatube cross arm with wrought adornments, 
2 —6 VHF the Dymon-vane is designed for complete coverage of VHF 
Channels 2 — 13 in metropolitan, suburban and fringe areas 


Dave Chapman, $.1.D The New Dymon-vane comes in single bay or two bay stacked 
Famous designer of 


models ... folded and pre-assembled ready for easy installation. 
the Ward Tele vane 


serves of TV Antennas 


WARD PRODUCTS CORP. 


DIVISION OF THE GABRIEL COMPANY 
1148 Euclid Avenue, Cleveland 15, Ohio 


In Canada: Atlas Radio Co., Ltd., Toronto, Ont. 
December, 1953 


JOBBERS © EXPORTERS © IMPORTERS | Amateur Facsimile 


(Continued from page 48) 


MANUFACTURERS ® SCHOOLS x J 


Tubes 10 to 50% below manufacturers cost. Nationally known stand- 100 microamperes at the last dynode 
ard brands only—100% RMA guaranteed. was obtained by the use of about 800 
. volts across the nine stages of the 
photomultiplier. Thus, video signals 
on the order of 1 to 2 volts were 
available for application to the mixer. 
As a result of the policy of using 
what was at hand, the power trans- 
former in this supply is somewhat 
heavy for the actual requirements. 
The unit, a Thordarson T21P89, is 
rated at 250 ma. with a d.c. output of 
450 volts d.c. in normal full-wave 
power supply service. The current re- 
quirements of the photomultiplier sys- 
tem are quite small and any trans- 
former that will give 800 volts, as 
connected in Fig. 9, will do 
Write for quantity discounts! Deduct 10° for quantities of 100 of a The syne, mixer, and r.f. unit, shown 
type or 100 assorted. Orders for less than 100 will be shipped in- diagrammatically in Fig. 8 contained 
dividually cartoned; orders for 100 or more of a type will be shipped a 30-second time-base generator built 
in original manufacturers cartons bulk packed, or individually, car- around a 6AK5 tube but almost any 
toned if requested. pentode would have been satisfactory. 
The anode of the tube was connected 
directly to one of the Y plates of the 
oscilloscope, and the grid circuit of 


TERMS: 25% with order, balance C.O.0., except to rated concerns. Minimum order $5.00; the tube had a 2-pole 3-position 
all merchandise subject to prior sale and F.O.B. Chicago switch incorporated in it. The purpose 


Jobbers! Manufacturers! Write on your letterhead for our new 
catalog featuring lowest prices on electronic components. 


of this switch was to initiate the time 


MID-AMERICA co INC base during normal operation and also 
°F . 


to provide the maximum and mini- 
Office: 2412 S. Michigan Warehouse Showroom: 2309 S. Archer mum plate voltages in setting up the 
Chicago 16, Ill. Phone: Victory 2-7820 vertical shift circuits on the flying- 
spot scanner 
The line syne-pulse generator con- 


sisted simply of a 15-cps multivibrator 
— erent ae , ard Engineers. built around a 6J6 tube and _ syn- 
For The Very Finest Me a . —- —_ frequency a 
wavetorm develope a one oO its 

in High Fidelity BETTER TV RECEPTION plates was differentiated and fed via 
a diode to the oscilloscope and the 
1T COVERS ALL YOU WANT ; mixer unit. The mixer unit consisted 
TO KNOW ABOUT 


New 2nd Edition 


of a resistance network arrangement 
as shown, the output being fed direct- 
ly to the suppressor of a 6AS6 tube 
used as an oscillator. This tube was 
chosen as a low-power oscillator be- 
cause its suppressor grid character- 
istic afforded good d.c. modulation of 
the radio frequency output 


fringe and low-signal areas 


BETTER TV RECEPTION has 
become the standard quide 
for the installation techni 
cian and a popular text for 


TV enthusiasts. 


Book No E&E-TR2 Receiver 
, A war-surplus receiver type BC- 
$2.50 per copy ~ AR-229 was used at the receiving sta 
(peperbound) ot our store tion and its video output was fed via 


\ a one-stage amplifier directly from the 


20-Watt Amplifier ~ ’ a: Fig. 10. A sample picture from the simple 
with Remote Pre-Amplifier For Additional Coverage facsimile system. With gamma correction 


Unequalied realism of tone The ultimate in high RADIOTELEPHONE LICENSE MANUAL. Typicai and a better optical system resolution 

fidelity for the critical music lover. A few of its | study questions with concise answers for any equal to television should be obtainable 

ststanding features { commercial U.S.A. radiotelephone operators li- r 

© Less than 0.2% harmonic or intermodu cense. Book No. E&E-RLI... $3.75* 
lation distortion at 20 watts, from 20 

cycies to 40,000 cycles RADIO HANDBOOK. GIANT 13TH EDITION. A 

© Frequency response 10 to $0,000 cycles one-volume library of radio information with 

Ve db at 20 watts extensive, simplified theory. Detailed how-to- 

List Price build-it data on dozens of items of practical 


CM.20 20-Watt High Fidelity Amplifier $186.50° radi ipment. k oN ° sil * 
CON-20 20-Watt High-Fidelity — ae adio equip Boo o. ESXE-RH13 $46.00 


with remote pre-amp er ° SURPLUS RADIO CONVERSION MANUAL. VOL. 
and-rubber mahogany cabine . 1. Practical conversions. Write for list of con- 
with G-toot cable and plug... $208.00 tents. Book No. ERE-SM1..............$2.50* 
SURPLUS RADIO CONVERSION MANUAL. VOL. 

Write tor Cotelog CM. 53 2. Companion to Volume 1. 
Book No. E&E-SM2 os 0 ce eGaeSO* 


Md MAaRk SIMPSON Mig. Co, Inc *Plus ony tox. 
WE Long Istand City 3, New York BUY FROM YOUR DISTRIBUTOR 


Ow OrfECT /. AK ORDERS TO 


end ENGINEERS 
SOOO PARE A ELAR 
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gain proving 
tube-design 
leadership... 


iY) 
4M; OF 1952’s NEW RECEIVING TUBES WERE 
G-E DEVELOPMENTS ... TWICE ANY OTHER MAKE 


ee out of thirty-five regis- 
tered new receiving-tube designs 
—40% — were G-E, in the last calen- 
dar year, 1952. As still further proof 
of leadership ... new G-E types num- 
bered more than twice those of any 
other manufacturer! 

Outstanding research and develop- 
ment by General Electric have given 
to the TV-radio industry its newest, 
most advanced tubes. You can be 
sure, when servicing latest-model re- 
ceivers, that G-E tubes are available 
for every need—that G-E leadership 


in tube development brings you the 
finest obtainable product. Every 
working day, you will receive extra 
dividends in superior performance 
and reliability. 

You can expect more new and im- 
proved tubes from General Electric in 
the months ahead—types that will 
make your work easier and cut call- 
backs. Keep in touch with your G-E 
tube distributor for forthcoming 
new-tube announcements, each with 
a profit message for you! Tube Dept., 
General Electric Co., Schnectady5, N.Y. 


SHOWN BELOW: a few of the many new G-E tubes 
that are making money for service dealers. 


25W6-GT 


You CUR fee pow conf CHE UP _ 


GENERAL @@ ELECTRIC 


December, 1953 


FREE CATALOG 


JUST OFF THE PRESS—OUR NEW 
SURPLUS CATALOG! SEND FOR YOUR COPY! 


ANTENNA EQUIPMENT 


MAST BASES—INSULATED: 
MP-132 BASE—Iilustrated at teft—i” 
heavy coil spring, 2” insulator. Overall 

length: tt%." Weight: 2% tbs. 
$3.95 


Price 

MP.S-33 BASE—Insulated type with heavy 
coil spring and 5” dia. insulator. Re- 
quires 2” hole for mounting. Web t: 
9 tbs. 95 


MAST SECTIONS FOR ABOVE BASES 


i j Tubular steel, copper coated, painted, in 3 

ft. sections, screw-in type. MS-.523 can be 
used to make any tenjth with MS.52-51-50-49 for 
taper. Any section « Each 
Larger Diameter Section: MS-54 , ‘ $1.25 


TRANSFORMERS 
110 V. 60 Cycle Primaries 


CT-25A—i0,000 V. Ins. OPEN FRAME—6” 
44, $7.95 
i Amp. 1.25 24 Vv. | Amp. 
Amp 1.50 FA Vv. 6.5 Amp. 
0 Volt 8 Amp 


AERIAL WIRE—Phosphorus Bronze 216 Strand- 
ed, 200 Ib. test. Weatherproof, 150 Feet $1 50 
on Reel, RL-3 with Clips F 
Telephone Wire—3 Cond. copper & 

steel, 525 Ft . $4.75 


COAXIAL CABLES: 
RG-8/U 


per ft.—100 to 500 ft. @ 
@ Te per ft.-—1000 ft 
71 ohms, 


RG-34/U 0 
DYNAMOTORS: 


OUTPUT STOCK No.: PRICI 
330 V. 135 MA 0M.330 $7.95 
250 V 0 MA. OM-25 

500 V. 50 MA, 


DYNAMOTOR UNIT—PE-133-—I2 Voit input; 
230 VOC 90 MA. Filtered. Dyn.: 5%” x 
42". Filt. Base: 3° x 4" x5 NEW: s 


DYNAMOTOR UNIT—PE-103—6 or 12 Volt input 
output 500 Volts 160 MA Complete with 9.95 
cables, circuit breakers, and filter base. $29.9 
Prices NEW: $19.95 USED: . 
OUTPUT CABLE f/PE.103—8 ft. CD-.50! 95 


DYNAMOTOR—PE-101—6 or 12 Volt. (Reprints of 
original CQ conversion articies—Oct. & ec., *S2 
issues, furnished.) This is the Dynamotor the Hams 
have been talking about! cooky ocestes to oupoly 
625 V. @ (50 MA. and 325 


12 
Volts—or 300 V. 90 MA. and 160 + ‘10 $ 
MA. @ 6 Volts NEW 4, 95 


BATTERY SWITCHING UNIT and 
METER Used to switch toad from one battery 


to another—or 6 to 12 Volts. Contains 2” Meter 
—#.15 Volt OC Seale tor reading battery voltage. 20 
Amp OPODT Switch and .ndicator, Case size: 4” x 
G4" = 4%” NEW: & 


(SPECIAL) 51.5 ohms. 
RG-8/U Prices 


Same size as 
§ to 100 ft. @ x% 
per ft.—500 to 1000 ft 


Rolls @ te per tt 
$15.00 


145 ft. 


INPUT: 
14 V.0C. 
12 V.0C 


12 or 24 V.DC. USA, 0515 i 


output 


SOUND POWERED HEAD 
AND CHEST SET + 


Navy Type—No Batteries Required— a) 
ideal for TV Antenna Installations © 
and many other uses. 20 Ft. Cord. 


Used $5.95 wa ¥ 


Tested: 


TELEPHONE WIRE FOR THE ABOVE 
COMBAT TYPE—2 Cond. Twisted, Rubber 
Medium Weight, W-i30 @ Ole per Ft. 
FIELD WIRE—2 Cond. Twisted, Weather- 
proof, Heavy Duty, W-110—525 Ft. Roll $4.75 
COPPER WELD WIRE — Weatherproofed, 2 Cond 
Solid. 1200 Ft. Roll, $10.00. Per Ft. @ Ole per Ft 


RECEIVER AND TRANSMITTER 


RECEIVER 8C-229 or 429—TRF Receiver with 
Plug-in Coils to cover Freq. Range 201 to 398, 
- 4150—7700 KC. With 6 Tubes: 1 /37—I! 
Power Suoply required, 6 or 12 Volt & 256 


Size: 16°x8"x7". yese $8.95 


Covered, 


Schematic included 
TRANSMITTER BC-.230—Voice modulated Trans, with 
Piug-in Coils to cover Freq. Range 2500 to 7700 
KC. With 4 Tubes: 2/10y—2/45 & RF Meter 6-1.5 
Amps. Power Supply required, 6 or 12 Voit & 350 


Volts. Size: 13° x8" USED $8.95 


Schematic included 
Special Buy—Both Rec. & Trans.: $15.00 
TRANS. CONTROL BOX BC-.232 w/Plug $1.50 
REC. CONTROL BOX BC-231 w/Plug $1 
PLUG {/Ree. PL-61...7 Trans. PL-64 7 


BLOWERS—115 VAC 60 CYCLE 


SINGLE TYPE 
left) 100 CFM. 2'.” intake: 2 
outlet. Complete size: 5” x 6”. 
Order No. i093 5 

DUAL TYPE: 100 CFM. 4 
take: 2” Dis. Each Side 
plete Size: 8 x & Order 
(Caso $13.95 

COMPACT TYPE: 108 CFM. Mo- 
tor built inside squirrel cage, 
4'2" intake; 3%" x 3° Dis. Com- 

Wx 8%" H x 8%” DO. Order No 
$14 


(itlustrated at 


plete size: 4'4” 
2C067 . 

FLANGE TYPE: 140 
Complete size: 72" W x 7' 
1C807 

FLANGE TWIN: 275 oem. 4'2 
Complete size: tt%4 A 8+ 
der No 


CFM. 31%” intake 
744" Hx 6%" DO 


2 Dis 
Order No 


" intake; 3'," x Dis 
Hx 8-1/1 Or- 
2C069 $ 


HORSIE-TALKIE 


TRANSCEIVER 


TRANS.—REC.-portas.e, READY TO oP. 
ERATE. BC-745 TRANS.-REC.: Crystal Controtied 
covers Freq. 3 to 6 MC. by use of Plug-in Coil. With 
PE-157 Power Supply, BB-54 2 Volt Battery, Speaker 
Antenna, Mic., and Crystal for 5030 KC. Set size 
5°x5"x6", mounted on Staff 10 Le Power Supply 
operates from 2 Volt Wet Battery rechargeable from 6 


Volts and houses Speaker. Price: Used— $49 95 
. 


Tested—Compilete 
T-39 CHEST SET—Has Speaker & Space tor 
Dry Cells $4.95 


BC-745 TRANS. & REC.—CHASSIS ONLY—No Cover 
Staff or Antenna, but w/Tubes— 


NEW 
ANTENNA—Telescoping, for above set 


FAIR RADIO SALES 


Address Dept. RN © Minimum Order $5.00 © Prices 
F.0.8., Lima, O. © 25% Deposit on C.0.D. Orders 


‘132 SOUTH MAIN ST 
LIMA, GHIO 


» Figs. 7 


HI-GAIN petit eee 


Pd $4, 75 
*@ 56.00 


Solve poor TV reception with a Hi-Gain Booster. 
Banish weak fringe areas, reduce snow, This unit 
comes to you as a highly serviceable High-Gain 
Tuner Uses 636 Tubes in very efficient Hi-Q 
Cireuit Has 8 tuned circuits using pure silver 
inductances and individual compensation provid- 
ing high gain on all channels. Built in 5:1 
Vernier Drive 

All necessary parts and instr. included makes 
highest gain booster on the market reg. of price. 


$10 VALUE FOR $1.00 


4330 Assorted %, 1. 2W RESISTORS 
Shipments cent postpaid when full payment is eu- 


closed. 25% ceposit on ©C.0.D. Send for our new 
bulletin 


FRANK W. DECRAY & ASSOC. 


11842 W. Jefferson Bivd Culver City, Calif. 


: FACTORY REPAIRS ! 


ON ALL MAKES AND TYPES OF 


i 
TEST EQUIPMENT ' 
] 
] 


Write for BIG NEW FREE Catologve 


GENERAL ELECTRONIC DIST. CO. 
am 98 PARK PLACE, NEW YORK 7, N.Y. 


TRAIN FOR A SUPERVISORY POSITION IN 


ELECTRONICS 


and machinery 

electron Franklin Technical Institute graduat 
are in demand as junior engineers fc r resear 
and test work gy ag rye r v Jes 
on ¢ juction lines and raft } room desig 

ork. Othe 4 tect 
Coed Day onstien: “sth year. Write for echeien. 
FRANKLIN TECHNICAL INSTITUTE 
46 Berkeley Street Boston 16, Mass. 
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Z axis 
oscilloscope, 


detector of the receiver to the 
input of the Du Mont 
type 304H, as shown in Fig. 7. The 
oscilloscope was synchronized by 
means of the output of the sync-pulse 
discriminator, and the Y plates were 
d.c. connected to the output of a 30- 
second time-base generator as shown 
in Fig. 5. For convenience a “Polaroid 
Land” camera was used for recording 
the received pictures although a larger 
picture could be obtained using ordi- 
nary roll film in a conventional cam- 
era with a portrait lens attachment. 

A box camera may be used by pro- 
viding a light-tight box to support the 
camera a foot or so away from the 
scope face, and installing a portrait 
lens attachment to reduce the focal 
length of the camera lens. 

To initiate operation, switch S, of 
and 8 are thrown from po- 
sition 2 to position 3 simultaneously. 
For on-the-air tests, the start 
nal could be transmitted orally by the 
microphone, or by a tone signal to 
actuate a frequency-sensitive relay. 


Results 


A typical example of the 
pictures is shown in Fig. 10 
and-white copy gave the best 
duction because no gamma correction 
has been incorporated into the system. 
With gamma correction and a better 
optical system with the fly- 
ing-spot scanner, pictures should be 
produced with the resolution of tele- 
vision pictures. 

However, the simple and economical 
system described in this article should 
be capable of stimulating an interest 
in facsimile transmission in the ranks 
of radio amateurs, and it is hoped that 
this article may be instrumental in 
opening up a new field of amateur 


activity. - 
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DAMAGED 6Vé6 IN RAYTHEON 
16AX23 TV SETS 
By GEORGE ANGLADO 


ORE than one of these sets have come 

into the shop with a blown-out fuse 
and damaged 6V6 tube. We couldn't 
understand how a tube could be dam- 
aged by a simple fuse blowout. How- 
ever, upon examination of the sche- 
matic, it was found that the fuse was 
connected in the plate supply line of the 
6V6 tube. When the fuse blows, the 
plate supply is cut off, but the screen 
has 240 volts applied to it which results 
in a damaged tube. 

Future trouble was eliminated by dis- 
connecting the red lead of the vertical 
output transformer from “B+” and con- 
necting it to pin 5 of the power jumper 
socket. 30- 


PRODUCTION HIGH 


UGUST production of both radio and 

TV sets was at the highest level for 
that month since 1950, according to 
figures released by the RETMA. 

603,760 TV receivers and 991,637 ra- 
dios were produced during August as 
against 397,769 video sets and 607,402 
radios for the same period last year. 
TV total for the first eight months is 
4,754,285 units. —3- 
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WRITE US, IF YOU HAVE 
WOT RECEIVED IT 


BURSTEIN-APPLEBEE CO. 
1012-14 McGee St., Konsas City 6, Me. 
Send Free B-A Catalog No. 541 


order attached for items in this ad 
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ALL ALUMINUM PORTABLE FOLD-AWAY TABLES 
olum- 2 SIZES 


mstructed of 


LIST PRICE | 
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“3 32? 24’x60" 
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$20.55 
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TV TRUCK 


Makes Home Demonstration, Delivery 
and Pick-Up for Service of TV Sets 


x444 


No. 40A205. 
NET EACH 


$23.95 
SHOPMASTER 
WORK BENCH 


oll steel (le 


» gauge! « 
long x 2 wide 
masonite on 


| presses 
with ease \é 
sceptacies ready for wiring 
trical power. Grey finish. Reo 
Je risers optional. Shipped K.D 


ay $24.75 


No. 6A94. Net Eoch . 
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1012-14 McGEE ST 
KANSAS CITY. MO 


NET VALUE 
FOR ONLY 


$ 50 


DeLuxe Tuner Chassis and Amplifier power supply in seporote units with 20 
Tubes including tuning eye ond rectifiers assures moximum efficiency of eoch 
unit ond provides more latitude in installations 

The Tuner, an AM-FM Superhet Features: Built-in Pre-omp for use of GE or 
other Variable Reluctance Cartridges, as well os Crystal type, 6-gong Tuni 
Condenser, AVC, Separote Full Range Boss and Treble Controls, Fly Whe heel 
Tuning Drive, Tuning Eye 

Seporcte Tuned RF stages ore employed on both the AM ond FM bands to 
provide extreme sensitivity ond minimize spurious responses. The FM circuit 
also includes two stages of high gain IF amplification and ao ratio detector 
circuit of advanced design—oll stabilized against drift 

Tunes AM: 535 to 1720 KC-—-FM: 88 to 108 MC. Sturdily built with pleasing 
pone! indirectly lluminoted Side Rule Diol Controls at front incitude 
3-position selector switch for Phono, AM. FM radio AC phono outlet in rear 
Supplied with AM loop aontenno ond FM flexible dipole with provision for 
external antennas 

Tube complement 2-6BA6. 2-6BE6. 6C4. 65G7. 6SH7. 6/5 65Q7, 6AL5 and 
6U Supplied complete with tubes. antennas and hardwore 

The Power Supply and Audio Amplifier, designed specifically for above 

tures Poraliel Push-Pull Beam Power Output 18 wotts undistorted 
wotts max. power Extended Ronge MF Responee Inverse Feedback Output 
impedar ve 4, &, 15 50 of SOO ohms. Tube Complement: 2-6/5, 4-6V6, 
2 Y¥3. SX @phed comp slete with tubes and connecting cable 

Dimensions—Tuner: 1342" W. «x 814" H «x 9° DO Wr 10 Ibs 
1314" W. «x 7¥Q" H. x 7” O. Wt. TB ibs. Operote from 105-125 volts AC; 
50 60 cycles. Shog. wt. of both 3! Ibs 

Ne. 318217-2. Tuner end Amplifier 


Complete Ready te Operate. Both for Only $99.50 


COMBINATION DEAL—Above Tuner ond Amplifie Gaivard Changer and 
G Voriot eluctonce Turnabout Cartridge 


Deal Ne 310282 hp 53 Ibs. Special $1 . 


HANDY METAL STORAGE CABINETS 


WITH CLEAR PLASTIC DRAWERS 


Amol fier 


Provides on eosy-to-find errengement for smell items in store, office, shop, 
home anywhere 

The jeal storage cabinet for stocking ond storing of hardwore, smal! ports 
tools, etc Made of sturdy steel, handsomely finished in boked grey enamel 
Coan be stacked side by side. back-to-bock or one on top of the other. Heovy 
molded plastic drawer features a name plate bey rx safety catch to prevent 
accidental spillage ze of drawers na’ each provided with two 
removable plast jividers making poss bie 3 “eomaartmente te eoch drawer 
Overall depth all size 


12 Drower, 
No. 36885 


16 Drower, 
No. 36889 


20 Drower, ys x 124)" W 
No. 36A147 Net Eoch 


a ie ie ie |) 


$681 = ee und 


$779 


Net Each 


32 Drewer, mle w 


s 69 
36AT1IS. Wr. | Net Eoch 12 
64 Drawer, |5'4° Hx 2 Ww 


s 456 
40A154. Wt. 25 ibs. Net Each 24 
128 Drewer, 30 Hx 3s W 354° 
) ibs. Net Eoch 


No. 45wi2. wt 
AMP HAND TOOL 


CRIMPS SOLDERLESS TERMINALS TO WIRE .. . SHEARS BOLTS 
CUTS, STRIPS AND GAUGES WIRE 
ore a single Yoo! with so 
Crimps solderiess terminals 
8 p ends; Sheors 
bolts sizes 10-2 0-32, 8-32, 6-32 
and 4-40 to desired length without 
damaging threads; Strips, Cuts, and 
measures wire, sizes 22 to 10 


Nis 72sp-<seeeuconns 


Asst. of 100. Solderiess 
most popular sizes 


No. 16A824. Per Asst. 


terminals, 


27 


TERMS: F.0.8. Kansas City. Remit with order, 
include postage for parcel post shipments. 


Have you had the 


Chassis Touching 
JITTERS 


SA-You 
VARIABLE TRANSFORMER 


with isolated primary winding \ets you 
service any TV or radio set made with- 
out a chance of a “bite”. . no more 
chassis touching jitters. 


This husky “2 KVA electro-statically 
shielded unit is “Must” test equipment 
for thousands of service men. Intermit- 
tent operating TV or radio sets are 
checked by dropping line voltage to 105 
V or lower to detect a faulty oscillator. 
Also used to cook a set at 130-140 V to 
break down intermittent part. On any 
application where either isolation or a 
variable transformer is needed Adjust- 
A-Volt will do the job. Black wrinkle 
finish, yeweled pilot light and convenient 
fuse. Write for new 18-page catalog 
listing all types and sizes, or see your 
Adjust-A-Volt distributor, 


STANDARD 
ELECTRICAL PRODUCTS CO. 


2238 £. THIRD ST. * DAYTON, OHIO 


| gram 


AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 


HE managing director of the Tele- 

vision Technicians Lecture Bureau 
recently made an announcement of a 
new program that is of special signifi- 
cance to every man who operates a 
full-time service business, whether it 
is a one-man shop or a fifty-man 
organization. 

This announcement stated that the 
Bureau was commencing a_ service 
business registration program for the 
purpose of compiling and publishing 
a National Electronic Service Direc- 
tory. The major purpose of this pro- 
is to establish the identity of 
businesses engaged in the servicing of 
radio, television, sound, and electronic 
products and to pave the way for di- 
rect contacts by manufacturers with 
competent service companies as new 
types of electronic devices are devel- 
oped. Also, there are strong indica- 
tions that closed-circuit television will 
go through a period of rapid growth 
during the next few years. Manufac- 
turers of closed-circuit TV systems 
will need to locate qualified inde- 
pendent servicing companies in all sec- 
tions of the country as the applica- 


| tions for these systems expand. 


The National Electronics Service 
Directory will be presented alphabet- 
ically by states, with cities and towns 
listed alphabetically under each state. 
The listings of the individual service 
businesses will also be made in alpha- 
betical order with each listed service 
business coded to identify its size and 
facilities. 

No charges will be made for a 
conventional style of listing. The only 
requirement is that the business must 
be an established service business re- 
quiring the entire time and attention 
of at least one man. Service businesses 
listed will include all types of com- 
panies that handle the installation and 
servicing of electronic products. The 
business can be either an exclusive 
servicing company or it may be a full- 
fledged department of a retail estab- 
lishment. 

It is felt that the publication of the 
National Electronics Service Directory 
will bring six distinct advantages to 
the independent servicing industry: 

1. It will establish the fact beyond 
question of a doubt that radio, televi- 


sion, sound, and electronics servicing 
is handled by an established independ- 
ent industry and not by a shifting 
mass of nameless and faceless elec- 
tronic mechanics. 

2. It will put the fact on record that 
the bulk of the service business is be- 
ing handled by legitimate service busi- 
nesses ranging in size from one-man 
shops to organizations employing ten 
or more technicians 

3. It will show that competent in- 
dependent service facilities and per- 
sonnel are available in all sections of 
the country—businesses fully capable 
of handling any type of radio, televi- 
sion, sound, or electronic installation 
and maintenance if the right kinds of 
information are made available to 
them. 

4. It will provide the reasons why 
set manufacturers need not set up 
their own national or distributor- 
operated service organizations to han- 
dle the installation and servicing of 
color television receivers. 

5. It will help manufacturers of 
closed-circuit TV systems and of elec- 
tronic control devices to directly 
tact competent service companies in 
all sections of the country where their 
products may be sold. 

6. It will help to channel more in- 
dustry money into public relations and 
other programs that are of distinct 
value to established service businesses 

All listings in the National Elec- 
tronic Service Directory will be coded 
to show organizational information 
and the categories of service each 
business is currently handling 

It is the Bureau's plan to make 
copies of this directory available to 
the more than four thousand manu- 
facturers that are now engaged in 
producing a wide variety of radio 
vacuum-tube devices, many of which 
are for limited applications. It will 
make it possible for such manufactur- 
ers to contact competent service oper- 
ators in any city or section where 
their devices are sold. 


con- 


Color TV Service 
Some service authorities feel that 
many set manufacturers will arrange 
to provide either direct factory serv- 
ice or distributor service to buyers 
RADIO & TELEVISION NEWS 


of color television receivers. They feel 
that annual service contracts will be 
widely used again to insure prompt 
and efficient service on color sets. 
Service sold on an annual contract 
basis enables the service company to 
maintain a stable, year-round staff of 
competent technicians and cushions 
the drop in service income during the 
normally four bad mid-year months. 

It is felt that the information on 
service businesses that will be pro- 
vided in the National Electronics Serv- 
ice Directory will convince most set 
manufacturers that color TV installa- 
tion and maintenance can be capably 
handled by the independent service 
businesses now in operation. 

An official form has been prepared 
for service directory registrations. No 
listing will be made except those sub- 
mitted on the official TTLB form. 
These forms are available without 
charge from most electronic parts 
distributors. Copies may also be ob- 
tained by sending a stamped and ad- 
dressed envelope to TTLB Directory 
Department, P. O. Box 1321, Indian- 
apolis 6, Indiana 


Cost of Doing Business 

Even the smallest service operators 
are taking a sharp look at their costs 
of doing business. With living and 
operating costs at a high level, a man 
cannot stay in business very long un- 
less he is able to make a living for 
himself and pay for all of his costs of 
operation. 

Further, set owners are gradually 
getting wise to the sharp boys who 
advertise low service charges and 
then stick their customers for tubes 
and parts—many of which they don’t 
put in. Now and then we get reports 
of set owners who have allowed the 
“price” operator to fix their sets, got 
an itemized bill for the tubes and 
parts and then refused to pay for the 
service because they were charged for 
parts that were not used. There isn’t 
a thing the sharpie can do except take 
his loss of time and those parts he did 
not put in. The law is on the cus- 
tomer’s side. 

More and more district attorneys 
are leaning toward the opinion ex- 
pressed by Tarrant County's District 
Attorney, Howard M. Fender, in the 
talk he made at the Texas Electronic 
Association’s convention in Ft. Worth, 
rexas: 

“IT hate a cheater worse than almost 
anything else in the world . a man 
who will take advantage of the ignor- 
ance of his customers in order to per- 
petrate a fraud upon them is less than 
nothing in my sight, and I have no 
use for him. I am personally willing 
to bend whatever energies are present 
in my office to prosecute a person of 
that type.” 

Russ Hansen, of Motorola, Incor- 
porated, has developed some very in- 
teresting tables on the cost of operat- 
ing a TV service business. Mr. Han- 
sen has pointed out consistently in his 
talks on service business management 
that the ratio of payrolls to service 
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“Of the very best!” 


—HIGH FIDELITY MAGAZINE 


FISHER 


SERIES “50” 


@ It is only natural that more than one manufacturer will claim his 
product is the best. For that reason it remains for you to be the judge. 
We say—demand the specs. Then check workmanship, performance 
and beauty of appearance. If you do all these things, the answer will 
inevitably be ... THE FISHER Series “50.” There is no finer made 


rover Master Audio Conirol “3° 


@ “One of the finest units yet offered to the enthusiast or audio engineer.” 
Radio and TV News. Can be used with any amplifier. IM distortion vir 
tually unmeasurable. Complete, professional equalization settings and tone 
controls; genuine F-M loudness control; five inputs, five independent input 

level controls, two cathode follower outputs. Self-powered. 
Chassis, $89.50 + With blonde or dark cabinet, $97.50 


esuer FM-AM Tuner “2° 


@ Features extreme sensitivity (1.5 mv for 20 db of quieting); low distor- 
tion (less than 0.04% for | volt output); low hum (more than 100 db below 
2 volts output.) Armstrong system, adjustable AFC with switch, adjustable 
AM selectivity, separate FM and AM front ends (shock-mounted), cathode 


follower output, fully shielded, aluminum chassis, self-powered. $164.50 


Model 70-RT, same as Model 50-R, but including tone controls, phono- 
graph preamplifier-equalizer, and loudness balance control. $184.50 


rsvex 90-Watt Amplifier “<° 


@ Truly the world’s finest all-triode amplifier, yet moderately priced. A 

man’s size unit! Less than 1% distortion at 50 watts (.08% at 10 watts.) 

IM distortion below 2% at 50 watts. Uniform response within .1 db from 

20 to 20,000 cycles; 1 db, 5 to 100,000 cycles. Hum and noise more than 

96 db below full output. Quality components throughout. $159.50 
Prices slightly higher + { the Rockies 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 
FISHER RADIO CORPORATION - 39 EAST 47th STREET - N. Y. 


the book that teaches | income should not exceed 40% if the 


you fast, expert 
service techniques 


4 otf 
“AM-FM 
SERVICING 
SHORT-CUTS” 


by Milton S. Kiver 


Actual 
Case 


Histories 


snort curs 


shows you how 


to solve 
tough jobs 
FAST 


Pays For Itself on Your First Repair 


This practical book describes a series 
of actual AM and FM service case 
histories, each presenting a specific 
problem about a specific receiver. The 
symptoms of the trouble are described 
and then followed by a step-by-step 
explanation of how the service techni- 
cian localized and tracked down the 
defect. Finally, there is a detailed 
explanation of how this particular 
trouble can be tracked down and solved 
in any receiver. 


The book is divided into ten sections, 
each of which deals with specific 
troubles, such as hum, oscillations, 
weak sets, etc. The handy index makes 
it possible to refer instantly to the 
specific troubles and solutions dis- 
cussed in the various case histories. 
The discussions which follow each case 
history are invaluable—they explain 
how to apply the proper time-saving 
techniques to any AM or FM receiver 
Here, in one handy volume, is the suc- 
cessful experience of experts— to make 
your service work easier, quicker, more 
profitable. 152 pages, 54 x 819". 


The Bock that Pays for Itself 
on a Single Service Job 

ORDER RK-1 
ONLY 


$150 


ORDER 
TODAY 


‘ HOWARD W. SAMS & CO., INC. 


write to Howard W. Same & Co., Inc., 
2203 East 46th St., indianapolis 5, Ind. 


My (check) (money order) for $.... 
enclosed. Send 


Order from your Parts Jobber today, or ' 


| regularly 


| sary 


| actual 
|replace components. 


business is to pay its owner a reason- 
able income and a small return on his 
investment. 

As an example of the accuracy of 
these tables, a company that pays its 
field service technicians $80.00 per 
week for a five day, eight hour-per- 
day week, must get five dollars per 
call if its technicians average 8 calls 
per day. This checks against actual 
operating costs that have been furn- 
ished to the Bureau by a number of 
service executives whose records are 
checked by accountants. 
Most companies have difficulty main- 
taining this average of 8 calls-per- 
man-per-day. 

In a one-man TV service operation 


| it is difficult for the operator to aver- 
| age over four calls per day. 


On an 
average of 4 calls per day and work- 
ing a five day week it would be neces- 
for the technician to get ten 
dollars per call in order to earn for 
himself an $80.00 per week take home 
pay. Of course, most men who oper- 
ate independently do not observe an 


|eight-hour per day, five days a week 


schedule. Where they charge $2.50 per 
call they must complete 80 service 
jobs per week to make $80.00 per week 
“take home” pay for themselves. 
Those who charge $3.50 per call have 
to handle 65 service jobs per week to 
earn the eighty dollars a week for 


| themselves. 


Standard TV Labor Charges 
The standard TV labor charges that 
have been made available to readers 


lof this department have helped hun- 


dreds of small service business opera- 
tors to up-grade their charges for 
services to a more realistic level. Obvi- 
ously, very few service businesses can 
afford to hire cost accountants to help 


| . . . 

| them figure their costs of operation. In 
|a small 
| spread his attention over many things, 


shop, where one man must 
it is often difficult to stay with one 
major service job until it is com- 
pleted. More often than not, sets 
pulled to the shop for service are 
checked and repaired on a piecemeal 
basis. The standard TV labor charges 
charts provide a yardstick to measure 


| what the charges for any type of serv- 
| ice job should be when handled by an 
| efficient 


service business. 

The newer chart makes it easier to 
figure estimates. It also provides flat 
rate schedules for circuit checking 
with very nominal charges for the 
time it takes to remove and 
The new chart 
is called form TVL#2. The original 
chart is known as form TVL#1. Both 
of these charts are available printed 
on bristol board 11 x 14, suitable for 
use under glass or as wall charts. Both 
charts may be obtained by mailing 
$1.00 to TTLB, P. O. Box 1321, In- 
dianapolis 6, Indiana, and asking for 
wall charts TVL#1 and TVL#2. 


Color TV Progress 
Most everyone in the industry ex- 
pects the FCC to approve the stand- 


ards for compatible color television 
recommended by the NTSC (National 
Television System Committee) before 
the end of this year. 

Recently the NTSC delivered tech- 
nical documents weighing fifty-two 
pounds and two ounces, to the Federal 
Communications Commission in sup- 
port of its request for adoption of its 
proposed standards for a compatible 
color television system. FCC approval 
will probably usher in a mad race 
among manufacturers to produce all 
of the equipment that will be required 
for the completion of color TV sets. 
However, industry leaders have pre- 
dicted that only a small percentage 
of television set production will be in 
color receivers next year. Production 
is not expected to exceed one per-cent 
of the total set production in 1954 at 
prices considerably higher than com- 
parable black and white sets. Some 
estimates have ranged from $800 to 
$1000 for a color set with a 14-inch 
picture tube. 

The sixty-four dollar question among 
manufacturers, set distributors, and 
dealers is whether the public will “sit 
it out” with their old sets waiting to 
buy color sets when they are available 
at nominal prices. Even those dealers 
who are most optimistic about the 
continuing market for monochrome 
sets despite the imminence of color 
realize they have a tough selling job 
ahead of them that will get even 
tougher as larger segments of the set 
owning public get to color re- 
ceivers in operation. Many dealers are 
jittery about the sale of monochrome 
taking a sharp nosedive right 
after the holidays and staying there 
until growing production of color re- 
ceivers breaks the buying drouth. 


see 


sets 


We're in a Buyers’ Market 
For the first time in 
manufacturers of tubes 
ponents find themselves deep in a 
buyers’ market. The long-time boom 
that absorbed manufactured items al- 
most faster than they could be pro- 
duced dulled the selling effectiveness 
of many organizations. Now they are 
all faced with the necessity of shar- 
pening up their sales and sales promo- 
tional programs in trying to retain 
their places in a market where they 
are trying to shove more products 

than it normally could absorb 

The economic situation now shap- 
ing up in the industry will give the 
independent service industry its great- 
est opportunity during the next two 
years to establish service as a stable, 
respected, and profitable segment of 
the electronics industry. 

If set owners generally “sit tight” 
with their present TV sets waiting for 
color receivers at a price they can 
afford, the demands for service will 
increase. More and more sets that go 
into their fourth and fifth years of 
operation will increase the volume of 
major service jobs required. All indi- 
cations are toward a growing volume 
of service that will permit established 
businesses to entrench their operations 


many years 
and com- 
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HALLICRAFTERS SX-71. 
Less speaker. Net $249.95 


HALLICRAFTERS 5-76. 
Less speaker. Net $199.95 


HALLICRAFTERS S-40B 
Built-in speaker. Net $129.95 


COLLINS 75A-3 
with 3 KC mechanical filter. 
Less speaker. Net $530.00 


RADIO CO. 
1125 PINE ST. ST. LOUIS 1, MO. 
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Nothing else equals the satisfaction you get 
from owning and operating the equipment 
of your choice—especially when Walter 
Ashe makes it so pleasantly money-saving 
with his fabulous “SURPRISE” Trade-in Allow- 
ance on used test or communication equip- 
ment. This year give yourself the best Xmas 
present ever. Trade used equipment now. 
Wire, write, phone or use the handy 
coupon below. 
NATIONAL NC-183D. 
Less speaker. Net $383.50 


NATIONAL HRO-6O. 
Less speaker. Net $533.50 


NATIONAL NC-88. 
Built-in speaker. Net $129.95 


JOHNSON VIKING II TRANSMITTER KIT. 
Net $279.50 


Wired and Tested. Net $337.00 


All prices f.o.b. St. Louis 
Phone CHestnut 1125 Love spoaher. Net $264.50 
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HAMMARLUND HQ-140X. 


see eneeeacae FREE CATALOG! “*-"**%"%"%"""5% 
RN-12-53 
WALTER ASHE RADIO COMPANY 
1125 Pine Street, St. Lovis 1, Missouri 
C) Rush “Surprise” Trade-in Offer on my 


' 


for 
(show make and mode! number of new equipment desired) 
OC) Send new FREE 1954 Catalog. 
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| 


Address 


City Zone State 
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AIREX'S 1954 Co-Channel 
630 FA-2A pe k,  F 
3 MONTHS 

AMA 

GUAR. 


ON ALL 
PARTS 


Mounting 
Brackets 
$6.50 


Here is the most powerful fringe area 
chassis on the market today ... the one 
TV engineers and servicemen are buying 
for themselves. Clear, sharp, exceptional 
reception up to 200 miles. 


CHECK THESE EXCLUSIVE FEATURES 


© 10 WATT push-pull audio output. Frequency 
range from 40 to 12,000 cycles © 3 position 
fringe area switch © Delayed gated AGC 
system © Standard Coil Cascode Tuner pre- 
vents radiation ©@ Retrace Blanking Circuit 
allows you to raise the brightness without the 
annoying vertical retrace lines © Heavy duty 
front focus control © Automatic gain control 
potentiometer aliows you to adjust the threshold 
sensitivity as low as 4 microvolts & still keep 
the full 4 MC band width © improved syne am- 
plifer © improved automatic brightness con- 
trol © Set aligned for 21.9 MC. New Ham band 
will not interfere © improved fused high voit- 
age power supply gives full 14.5 KV under load. 
Will handle ali picture tubes up to 24 inch with 
full sweep © Improved video amplifier has a 
gain of 40 © All moulded plastic condensers 
give long life & trouble-free operation © Easily 
adapted to new UHF stations in 2 minutes by 
just changing a strip in the tuner @ Extra 
heavy duty power transformer with large safety 
factor © 6CB6 tubes in Video IF to give full 
gain © Extra filtering in power supply for hum 
& ripple-free operation © Phono Connection & 
switch on chassis allows you to play your phono- 
graph or tuner through the built-in 10 watt hi- 
fidelity amplifier © Extra heavy duty fecus coil, 
which runs cool @ Full focus cosine yoke. 


THE ONLY CHASSIS WITH 10 WATT 
PUSH-PULL AUDIO OUTPUT AT 
Fed. Tax 


169°: 
Included ay om” 


Complete with 12” ROLA Hi-Fi Speaker 
With UHF Converter—$211.90 
Detailed Service Manual & Schematic—-$1 
630 CHASSIS 
TV PICTURE FOR 24” & 27” RECT. 
TUBE SALE 


Standard Grands. factory 
New. yoar. 


Chassis 
Mfr. Lic 
by BR.C.A 


TV GOLD 
MASKS 


; 4.95 
7.95 
14.95 


| UHF SLUGS—$7.95 | 


17” Tube... 
20” Tube 

21” Tube... 

" Tube 

6 Mos,.). $79.95 

$79.95 


ing and Sleeve 


S 7.50 


BARGAIN CABINET BUY 
Eerie APL ee $49.95 
tn Blonde . $509.05 

Send for complete cabinet brochure 


FREE—New TV—Hi-Fi PARTS CATALOG 


All merchandise brand new, factory fresh, muaranteed 
Mail & pone orders filled upon receipt of certified 
check or money order for $25 as deposit on TV chas- 
sin ¢ on other items Balance C.0.D., F.O.B 

‘ject to change with- 
©. TAXES TO PAY. 


AIREX RADIO CORP. 


SHOWROOM: 171 Lesa ie oy s.. MY. 7 
amerey 7-0245 


MAIL ORDER: 400 Lafayette St. HN. ¥. 3 


and prepare for the real boom that 
will occur when color receivers be- 
come available in volume. 

The bottleneck in the largé scale 
production of color sets will be pic- 
ture tubes. However, the electronic 
manufacturing industry has pulled 
production rabbits out of a hat time 
after time since TV was first launched 
commercially in 1946 and they will 
work this problem out too. 

But the greatest boom the industry 
has yet experienced is expected to 
develop when color receivers become 
available at a price the average con- 
sumer can afford to pay. There is no 
question that every one of the present 
twenty-four million owners of mono- 
chrome sets will want to own a color 
TV receiver as soon as they see one 
in operation 

The big question is, of course—to 
what extent will the independent serv- 
ice industry share in the color TV 
boom? The answer to that rests large- 
ly in the hands of the people who are 
now operating successful service busi- 
nesses, If they continue to work along 
as rugged individualists, take no in- 
terest in cooperating with their fellow 
service businessmen in programs for 
their common good, or fail to cooper- 
ate in programs designed to bring in- 
dustry recognition of the importance 
of service as a vital factor of the elec- 
tronics business—-then the opportuni- 
ties of the next year will be lost and 
the color TV boom will find independ- 
ent service shoved back again to an 
insignificant position in the industry's 
spectrum. —30-- 


Certified Record Revue 


(Continued from page 70) 


thoven 5th symphony records you're 
likely to hear for a long time. None of 
the previous versions can hold a can- 
dle to these discs, but between the 
Mercury and the Victor, there is also 
a difference. For sheer sound, the 
Dorati version wins the potted palm. 
The Toscanini disc is a good clean re- 
cording, but suffers from a dry, non- 
resonant type of acoustical environ- 
ment. Dynamic and frequency range 
is somewhat restricted. The Mercury 
disc has its familiar big hall liveness, 
incisive strings, and bright brass. It 
also has what has long been missing 
from all recordings of Beethoven's 
Sth: great dynamic range and superb 
transient response. The orchestration 
of this symphony demands that these 
two conditions exist. This is the first 
time I have heard the Beethoven 5th 
with the score completely articulate 
and cleanly delineated. Musically, we 
have the formidable Toscanini to deal 
with. No doubt about it. The Maestro 
knows his Beethoven. His reading is 
tremendously powerful, hugely con- 
ceived. He drives his orchestra at a 
furious pace, becomes almost frenetic. 
In fact this pace has made Toscanini 
the target of much criticism. Dorati 
has a much more leisurely conception 
of the score, and while he may not 


have lived with the 5th symphony as 
long as the Maestro, he knows his way 
around the complexities and the pit- 
falls and his reading leaves little to 
quibble about. Both recordings have 
nice quiet surfaces, and follow their 
prescribed equalization, with the Vic- 
tor disc requiring a slight boost in 
bass and treble. 

VERDI 

OTELLO 
NBC Symphony Orchestra conducted by 
Arturo Toscanini with soloists, and chor- 
us. Victor LM 6107 (three 12” LP) 
Orthophonic curve. Price $17.16. 

I don’t know how many of my read- 
ers like opera, but as a musically 
literate group there’s bound to be 
enough of you to warrant an occa- 
sional foray into this field. In this re- 
cording of “Otello,” there is enough 
sound and fury and good musical 
drama to break down even the most 
hidebound opera-hater. This is really 
one of the outstanding opera record- 
ings in many a year. From the very 
opening bars, the music hits you with 
tremendous impact, and as the violent 
drama unfolds, you sit enthralled by 
the consummate artistry of Toscanini. 
For this recording is the quintessence 
of Toscanini. His is the driving, almost 
elemental force that makes this per- 
formance a monument to his conduct- 
ing. I have never been one of that 
group of sycophants to whom Tosca- 
nini is almost god-like. I admire and 
respect the old man, but I am not 
so blinded by his virtues that I can't 
see his faults. There have been many 
times when one of his performances 
has been called great, but which in 
less emotional analysis was merely 
competent. Not so here. This is great, 
as shown by his subtlety of phrasing, 
his sure deft handling of large tonal 
masses, the iron control he exercises 
over all the forces at his command. 
The orchestra and the chorus are at 
their best here, with great precision 
being coupled with sumptuousness of 
tone. The two faults in an otherwise 
wonderful recording are the some- 
what inadequate soloists, and the 
sound itself. This disc was made from 
air checks of the famous broadcast in 
1947 and is about what you would ex- 
pect from that period. Not at all wide 
range, or distortion-free, but never- 
theless acceptable by reason of the 
great music. I had to search around a 
bit for a proper curve to reproduce 
this satisfactorily. An 800-cycle bass 
turnover with a 6 db roll-off in the 
high end seemed best suited 
were moderately quiet. 


Surfaces 


COPLAND 

THIRD SYMPHONY 
Minneapolis Symphony Orchestra con- 
ducted By Antal Dorati. Mercury “Olym- 
pian Series” MG 50018. AES curve. 
Price $5.95. 


This will probably go down in his- 
tory as one of the finest lease-break- 
ers ever devised! I have seen a great 
many extravagant claims by manu- 
facturers of discs lately, in which they 
tout one of their recordings as “the 
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highest fidelity ever made, etc.” You 
know, after a while th’s sort of thing 
gets to be a little ridiculous. What are 
they trying to prove? Anybody who 
wants to can stick a mike right down 
inside every instrument and come up 
with some pretty fantastic sounds. 
The only trouble is, it isn’t music. 
Mercury makes no claims about this 
disc being the most ultra-stuff, or 
super-something. They don’t have to. 
If you play this disc as per Mercury’s 
suggestion, at full room volume, it 
will advertise itself in no uncertain 
terms. This is just about the most 
fantastically accurate representation 
of the original musical performance I 
have ever heard from a phonograph 
record. Strong words? You bet! When 
you hear the section in the last move- 
ment known as the “Fanfare,” I'm 
sure you'll agree. Absolutely tremen- 
dous bass drum and tympani, the 
bright blare of massed trumpets, huge 
cymbal and gong crashes! With a big 
speaker system those bass drum blasts 
hit you like a low blow to the stom 
ach. And yet, there is no loss of 
proper musical balance or perspective. 
That is the crux of the matter. This 
isn’t phony sound for trick effects 
When you listen to the recording as a 
whole and pay attention to the dy- 
namics involved, you realize those 
huge sounds are properly represented. 
And mind you, this is still done via 
the single- Telefunken and Miller cut- 
ter routine. I stress this because so 
many outfits are trying to pull rabbits 
out of the hat with trick sounds de- 
signed to bowl you over. This is a very 
unhealthy trend, as unhealthy as these 
set manufacturers calling everything 
they make, “high fidelity.” I think I 
stated in my very first column, that 
we should not forget, in our quest for 
“perfect sound,” that we are still deal- 
ing with music and must, perforce, 
stay within the bounds of good taste. 
I certainly have no objection to excit- 
ing sounds as long as musical values 
are preserved. Musically, Copland’s 
Third Symphony can probably be 
gauged his most important work. 
Many parts of the writing remind you 
of his “Appalachian Spring” and “Billy 
the Kid.” A work of great contrasts, it 
can be alternately soft, almost pas- 
toral in nature and swiftly change to 
dance rhythms with more than a hint 
of jazz figurings, and then to the 
thundering perorations of the “Fan- 
fare” and the finale. It goes without 
saying that this disc will be used 
for hi-fi demonstration purposes. The 
happy thing about this fact is that 
this is wonderful, brilliant and inter- 
esting music. We won't have to endure 
some dreadful cacaphony just for the 
sake of ‘super-sound.” I under- 
stand Dorati’s performance has the 
blessing of the composer himself, in 
this first recording of the work. I've 
never heard a “live” performance of 
this work, but Dorati certainly seems 
to be authoritatively at home with 
the complex score, and the playing he 
elicits from the Minneapolis is mag- 
nificent. In fact, 
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MAKE MORE MONEY 
ON SERVICE! 


ee RADIO ¢ ELECTRONIC 


A} > say 


Learn to handle ANY 
job easier, better and 
lots FASTER this modern 
professional way! 


ONLY $12 FOR THE COMPLETE TRAINING Yow Save $123 


Ask the men who already have good-pay jobs! 


PRICE 


is the finest—AT 


ANY 


They'll tell you that Ghirardi training 
because it is so outstandingly complete, and because it 


makes even the toughest subjects so easy to understand 


Remember! For 
used for home study, 
others of their kind 


Learn all about circuits— 
and watch service 
‘‘headaches’’ disappear! 


A complete training 
course in modern, pro- 
fessional service 
methods 


SPECIAL 


money- 
saving 
OFFER! 


Seve $1.25 by ordering 
both of the above big 
books. Make your service 
library complete! 


20 years, 
by schools and colleges, 


more widely 
radio training than any 


Ghirardi radio-television training books were 
and for military 


Each of these two books is entirely new, completely modern in 
every respect—NOT a re-hash of old, outmoded material. To- 
gether, they form a complete service library written so you can 
easily understand every word—and designed to serve either as a 
complete traiming course Or as a handy reference for experienc ed 
servicemen who want to look up puzzling jobs or develop new 
and faster methods 


Redio and Television Receiver 
CIRCUITRY AND OPERATION 


By Ghirardi and Johnson 417 helpful illustrations 

Years of experience plus hundreds of talks with service 
Mr. Ghirardi the need for a book that got right down to earth in explaining the 
basic circuits and operation of modern radio and television receivers. This book 
is the result. Backed by what you can learn from it, youll find that 9 out of 10 
service jobs are tremendously simplified. You'll work faster with less laborious 
testing and make more money in the bargain! Guesswork is eliminated 

Starting with AM and FM processes and characteristics, the book progresses 
to a complete understanding of basic circuits, how they operate, how to rex 
ognize them quickly and what is likely to go wrong with them. By making it 
easy for you to understand each circuit and its relation to other circuits, the 
book helps you go right to the seat of trouble in far less time. You'll know what 
different trouble symptoms mean—and you ll know how to repair troubles lots 
faster and more efficiently 


Sold separately for $6.50. Try it for 10 days on ovr FREE examination offer. 
Radio and Television Receiver 
TROUBLESHOOTING AND REPAIRS 


By Ghirardi and Johnson 822 pages, 417 clear illustrations 
wok makes the tough makes the easy ones a cinch! 
& Television Receiver TROUBLESHOOTING AND RI 
R is a complete guide to modern professtonal service methods 
First you get a full analysis of components, their functions, their = 

heir remedies. Next you learn modern trouble voting methods—fro 
tests to dynami gna! tracing and injection techniques. You 
procedures and how to interpret performance data. Four big chapters show how 
to realign Telev ym. FM and AM receivers in le time ou ll tearn how : 
glance at a T\ 1y quickly te ou what is wrong 
service problem explained. Puzzling ntermittent 
remedies are clearly ned. Step-by-step service procedure charts demonstrate 


669 pages 


technicians proved to 


service jobs easy 


PRACTICE 
10 DAYS 


indexed « 
Uu Want in a jifly 
Read it 10 day 


Dept. RN-123, Rinehart Books, Inc., Technical Division, 
| 232 Madison Ave..New York 16. N. ¥. 
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Most Sensational Bargain 
National Electronics Has Ever Offered 
Clear, Sharp Fringe Area Reception 
ON ALL CHANNELS 
UHF and 

VHF 


TV ANTENNA KIT 
ons ee Needed 
For A Pertect 
Installation 


19° 


complete hi-gain 
bur VHF antenns 
system designed for 
fringe usage with 
everythin heeded for 


powerful 
“bh 164- stoma con- 
and hi-gain 
two-bay Bow Tie Re- 
flector for UNF —with 
complete mounting 
kit containing ¢ 
thing you need 
installation 


19.95 
21.45 


UHF 
Tie Reflector, 
16-element 
UHF- 
mast Insulate ore 
mast, 

mount and lead in tube Mode IV-9 above, 
but with flat or peak roof mount, guy ring, guy wire 
and hardware, 
Only National Electronics Could Offer Such a Bargain 


UNF STRIPS..Now available for Standard Coll§ 50 
order specify channel p., ang se vies o 


t consists of ose, & ar ’ EACH 
Save With = 35 Foot Mast Kits 


“Onomy meat kit contains & self-<« “pig | 10’ seamless 

TRECOATED 1m” Oo » one ast, 300 feet 
7 an a everything else 

' ode 4 rings, insulators, cable clamps, 

guy hee nounting base 

35 foot Mast "Kit A es 25 foot Mast Kit $11.95 


ALL PRICES F.0.8. CLEVELAND, OHIO 
Deo not remit more than complete purchase price Pa 
ahip Ring charges on receipe of good 25 deposit on 
all C.O.D. orders, plea Money back guarantee 

Prices Subject to Change Without Notice 


Perfect Pictures in Fringe Areas 
Rocket Super Fringe Sy 
All peal Antenna <I 


This truly ponestionss TV anten- “7 
HE ANS 


tranemitter. Also provides crys- 
clear UHF pictures in pri- 
mary or neer-fringe areas We 
strongly recommend this power- 
ful antenna as the 
Channel TY Antenna On 
M Today."* 
2 Anodyzed Alumi- Size 92” wide—8O” 
num Elements (guar- high 


anteed against stainin 
or tarnishing) © ] Loox ar tHEse amaz- 
Solid Cast-Aluminum ING FEATURES 

oh e Clear pictures up to 
100 miles and more 
from station—plus UHF 
near-fringe reception 


Series *“*3"".. 
$24.9 
Lots of 3.$23 33 


(agmium-plated Nuts . LBS Fepp, cements on 


Sie” Dowel Pine 12 driven elements on 
Light Weight—no thrust low band 

bearing required on e Hich gain—low nolse 
rotor for average in- ratio! 

stallation e One transmission linet 


@ RADIART TELEROTOR 


WITH DIRECTION INDICATOR 
Stre ~——_ i waterproof sturdy 

y duty ball bearings. Heav- 
ily reink weed 


gives immediate indication of an- 
tenna position. 


Requires 8 Cond. Cable 


UHF TELEVISION CONVERTER | 


Suteo UHF television co mverter 
bullt-tn le 


8 Conductor Wire 
$08 tt 


shipping weight 7 Ibs 


4 U 


112 Delco Building leveland 3, Ohio 


ri 
PRESENTS 


THE SENSATIONAL NEW 
VHF - UHF 


PARABORAY 


High average gain across entire TV spec- 
trum (channels 2-83). 

Based on the radar parabolic-type antenna. 
Dipole of entirely new design that produces 
sharp pattern and high front-to-back ratio 
so desirable in the fringe area. 


Model FB-P283, List $39.50 


- Ne other antenna is necessary with the Paraboray and only one transmission line is needed 


for VHF and UHF. 


2. The outstanding performance of the Paraboray will sell itself. 
3. Light weight but ruggedly constructed to withstand the most adverse weather conditions. 
4. Will give more performance per dollar than any other antenna on the market. 


5. Clear picture in the 100-200 mile range. 


An outstanding line for outstanding Representatives. Some territories still open. Write today! 


Neal Electronic Co., Inc. 


Huntsville, Alabeme ... P. O. Box 376 


and other recent efforts, the Minne- 
apolis Symphony must be reckoned 
with as one of the most potent top 
rank orehestras in the country. The 
AES curve reproduced the record 
without recourse to touch up on bass 
or treble. Surfaces were quiet. Every- 
thing considered, one of the top re- 
leases of the post-war era. 


BERLIOZ 

ROMEO AND JULIET 
Bocton Symphony Orchestra conducted 
by Charles Munch with chorus and solo- 
ists. Victor LM-6011 (two 12” LP) Or- 
thophonic curve. Price $11.44. 


The advent of a complete version of 
this work is likely to cause some con- 
sternation among those who invested 
in the excerpted LP recently issued 
by Columbia. Well, that is LP for you! 
It’s either feast or famine. This latest 
recording is one of Victor’s best efforts 
with their new Orthophonic recording. 
A fine orchestral balance is matched 
by good acoustic treatment. The sur- 
prisingly good choral work is clean 
and articulate. Soloists are in proper 
perspective to the greater tonal 
masses. Victor advertises this disc as, 
“For Hi-Fi fans,” on a little sticker 
applied to the front of the album. This 
is a good recording and I certainly 
recommend it to those interested in 
this work. But I don’t think it need 
be called “Hi-Fi.” The dynamic and 
frequency response still fall a litth 
short of the efforts put forth by sev- 
eral other companies. Charles Munch, 
certainly one of the most controver- 
sial conductors of the Boston Sym- 
phony, is at his best here. Throughout 
the recording, the score bears witness 
to his painstaking efforts, in this highly 
polished performance. The orchestra 
is rich and sonorous and sympathetic 
to every demand made of it by the 
conductor. The recording followed the 
Orthophonic curve with a couple of 
db boost in the bass end adding an 
extra fillip. Quiet surfaces and the in- 
clusion of a libretto complete the 
bonus picture. 


HANSON 

SYMPHONY #4 
HARRIS 

SYMPHONY #3 
Eastman-Rochester Symphony Orchestra 
conducted by Howard Hanson. Mercury 
“Golden Lyre Series” MG 40004, AES 
curve. Price $5.95. 

This is the second recording of the 
Hanson 4th and a most welcome one 
The previous effort by American Re- 
cording Society was but a miserable 
shadow of the stature of this work. 
One of the most lyrical of modern 
symphonies, Hanson wrote the work 
as sort of a Requiem Mass for his 
Father. Though an intensely personal 
and dramatic work, it is completely 
fascinating in its complex orchestra- 
tion and never for a moment does it 
become maudlin. The sound is mag- 
nificent. Take a listen to the Dies 
Irae, which is actually the scherz« 
Against the background of the main 
orchestration, mostly heavy brass and 
strings, listen to the infinitude of de- 
tail that you can hear. This is a test 
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Learn to Use 


instruments 
MORE EFFECTIVELY! 


THE INSTRUMENT 
GUIDE WRITTEN 
ESPECIALLY FOR 


Servicemen, 
Amateurs, 
Experimenters 


¥* Learn new uses for old 
instruments 


* Learn to do better faster 
testing with fewer 
instruments 


* Avoid buying 
unnecessary 
instruments 


Learn how to evaluate 
instrument readings and 
put them to practical 
use 


BASIC ELECTRONIC 
TEST INSTRUMENTS 


by Rufus P. Turner 
254 pages, 171 illus, 
Price $4 


How well you work—how fast you work, and how 
much money you make depends to a big extent on 
how much you know about instruments 

BASIC ELECTRONIC TEST INSTRUMENTS 
is a down-to-earth guide that can help you in dozens 
f ways—from showing new uses for old instruments 
to guiding your instrument purchases and avoiding 
costly types that aren't really necessary 

Over 60 types—trom the latest TV pattern gen- 
erators to special-purpose bridges, general-purpose 
instruments and all the old standbys—-are clearly 
described, Valuable work-saving testing short cuts 
ire outhned 


SAVE MONEY... 00 BETTER WORK! 


In addition to all “standard” instruments from simple 
meters to capacitance checkers, oscillators, oscilloscopes 
snd doszena more, you get complete training in the newer 
ones such as grid-<lip oscittators, TV sweep and marker 
generators, TV linearity pattern generators, square-wave 
generators, distortion meters and many others 

You are shown new uses for VOM'S, oscilloscopes 
signal generators and other familiar types. You learn 
easy Ways to extend the ranges of old instruments; how to 
make an accurate bridge from old instruments: how to use 
~ower drain measurements for fast 1V troubleshooting 
iow to calculate shunts and multipliers: how to measure 
r-f impedance with a simple T-network: how to measure 
inductance and capacitance with a grid-dip osctilator 
and scores of other money-saving tips 


Use coupon today! 
Read it 10 days AT 
OUR RISK! 


Dept. RN-123, RINEHART BOOKS, Inc. 
New York 16, N. Y. 


. 
Technical Division, 232 Medison Ave., 1 | 


Send Turner's BASIC ELECTRONIC TEST 
INSTRUMENTS for lO-day FREE ENAMINA- 
TION. If l decide to keep book, I will then remit $4.00 
plus postage. Otherwise I will return book postpaid ! 
promptly and owe you nothing 


Name 
Address 


l City, Zone, State 


| OUTSIDE U.S.A. Price $4.50, cash only 
back if book is returned in 10 days 
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of true balance in a recording and 
this one has it to spare. A very live 
recording, bright and clean in every 
section of the orchestra. Dr. Hanson 
leads an extremely good orchestra in 
a completely satisfying and authori- 
tative performance of his work. Using 
the AES curve, no touch-up on bass 
or treble was required. Surfaces were 
even more quiet than usual. The Har- 
ris 3rd is an extremely interesting 
work and again falls into the category 
of a “modern” which makes for easy 
listening. Starting sonorously in the 
celli, the work expands on rather 
broad and expressive lines, with 
strings predominant. About half way 
through this one-movement symphony, 
the strings take up a dance-like figure 
and a fascinating fugal development 
takes place. First the trombones and 
trumpets state the theme, followed by 
horns and trumpets. After further de- 
velopment a quiet pastoral-like inter- 
lude has its brief moments and a re- 
statement of the opening theme oc- 
curs, and the symphony ends with 
heavy percussion in the bass drum, 
tympani, and cymbals. This one is a 
“sleeper.” With the wonderful sound 
throughout all these sections, this 
could become one of the favorite dem- 
onstration records, even though the 
music will be unfamiliar to most. Dr. 
Hanson and the Eastman-Rochester 
Symphony with their brilliant per- 
formance of this work and previous 
efforts, must be considered as among 
the finest interpreters of “modern 
composition” since the Koussevitsky- 


Boston Symphony era. The AES curve 
was adequate again and surfaces were 
quiet. (Thank goodness I've noticed a 
growing trend among the recording 
companies to fbllow their published 
curves more than has been usual.) 


BEETHOVEN 

SYMPHONY #6 
NBC Symphony Ore 
Arturo Toscanini. V 
thophonic curve. Price $5.72. 

Still another warhorse from Victor, 
but as in the case of the Beethoven 
Sth, equally welcome. This is the 
thirteenth version on LP and by all 
odds the best. This work has always 
been one of Toscanini’s particular 
dishes of tea and his performance 
here is superb. I find it superior even 
to his older version with the BBC or- 
chestra, and that was a darned good 
one. In a score that demands subtlety 
and restraint be coupled with ultra- 
careful attention to tempo, Toscanini 
has met the challenge most success- 
fully. His reading is a marvel of bal- 
ance and integration. While the sound 
is not as opulent as the Westminster, 
Capitol, or London versions of this 
symphony, it is nonetheless highly ac- 
ceptable. Strings and woodwinds are 
clean and good acoustic balance is 
maintained throughout. A deficiency 
in the bass end, responds to 4 db of 
boost. No, not sensational sound, but 
good enough that with the excellence 
of interpretation, it is the preferred 
recording. Typical quiet Victor 
faces. 
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Loading and unloading tubes at the end of the exhaust machine through 
which the tubes travel nearly 300 feet at the Raytheon plant. These tubes 
automatically receive the processing required during various parts of the 


exhaust cycle. 


One feature of this exhaust machine is that glass strains 


and bulb breakage are minimized since the long length of the machine allows 
ample temperature control and permits the tubes to emerge at a temperature 
only slightly above that of the room. This operation takes place at Raytheon's 
new 105,000 square foot picture tube plant which is now producing 21. 24. 
and 27 inch picture tubes. The plant contains the largest available bake-out 
oven as well as the largest screen settling and exhaust machines in the world. 
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TECHNICAL 
DATA BOOKS 


1-38 —Two volumes—nearly 700 
pages of date on 600 types of 
tubes. 


T-70 — More than 
160 pages of data, 


T-31—More thon 300 biue-print- 
type base diagrams for more than 
1100 tube types 


When opened, all books lie flat for 
easy reference. 
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(Continued from page 56) 
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pedance vs frequency curve of a popu- 
lar 15” speaker, selling in the $100 
price bracket, when mounted in a to- 
tally enclosed box (infinite baffle) of 
the same cubic content as “The Pur- 
ist.” Fig. 6 is the impedance curve of 
the same speaker when mounted in 
“The Purist”. The speaker used for 


these tests had a free-cone resonance | 


of 47 cycles and a cone mass of 85 
grams. Note the reduction in the 
speaker resonant frequency to 34 cy- 
cles when mounted in “The Purist” 

The resonant frequency of the 
speaker can only be reduced by: (1) 
Increasing the compliance of the 
speaker cone suspension; (2) Adding 
mass to the cone of the speaker in the 
form of cone material; and (3) Adding 
mass to the cone in the form of in- 
creased air loading. 

Since no material is added to the 
cone nor the compliance of the speaker 
affected in any way except a stiffen- 
ing due to coupling chamber capaci- 
tance, the reduction in resonance can 
only result from an increase in the air 
loading on the speaker cone. The 
amount of this increase can be calcu- 
lated as follows: 

M.=F,»? M./ (F,*-F 
where: 


F,,.—effective resonance of the cone | 


with mass added (cps) 
M.=mass of cone (grams) 
M.—mass added (grams) 


F,=free cone resonance of speaker 


(cps) 

The air loading of a 15” speaker 
when mounted in an infinite baffle is 
approximately 22 grams. By the above 
relation, it is calculated that “The Pur- 
ist” increases the air loading by 94 
grams. This amounts to more than 
quadrupling the air load on the speak- 
er in the 35 cps region. At higher 
frequencies the increase in air loading 
is even greater. This increased air 
loading reduces the motion of the 
speaker by a factor of 4 for the same 


amount of radiated acoustic power, | 


| thus reducing non-linear distortion. 
|The impedance curves show how 
| the peak of the curve due ito the 
| bass resonance of the speaker is low- 
| ered and broadened when the speaker 
is mounted in “The Purist.” This 
|}amounts to lowering the “Q” of the 
tuned circuit and illustrates how the 
increased air loading increases the 


acoustic damping on the speaker cone. | 


Transient response is preserved by 
the lack of any tuning devices and by 
the increased acoustic damping. 

Fig. 5 gives the dimensions for ‘““‘The 
Purist” for 12” and 15” speakers. Pro- 
duction models of this enclosure are 
made from %” plywood and all joints 
are screwed and glued. It is strongly 
| recommended that home constructors 
follow the same procedure to prevent 
rattles, vibrating panels, or loose baf- 


|fles that might mar the transient ! 


MERIT PLATE VRANSFOGMERS 
1100 VCT/ISOMA $ 
1320, 1100VCT/250MA,40V Vias Tap 
2160VCT/125MA:1000VCT/ISOMA . 


/WOMA 
5800,4770VCT/300MA (Sq. Cse) 


MERIT FILAMENT \pucemeermene i - 
2.5VCT/IOAMP/IOKV INS . 


6.3VCT/IAMP/2500¥ IN 

6.3V/1.2AMP/SKY INS (TV REPL) . 
6.3VCT/3AMP:6.3VCT/3AMP/2500V INS 
SYCT/3AMP:6.3VCT/3AMP/2500¥ INS 
1OVCT/IOAMP/3KV INS 
12.4VCT/2AMP/2500V INS 
25.2VCT/1AMP/2500V INS 

12.4V/7AMP of 25.2V/3.5AMP/2500V INS 


MERIT FILTER CueuEs 
ISHY/8SMA/ISOOV INS 
1OHY/110MA/ISOOV INS . 
I2H¥/ISOMA/ISOOV INS ..... 
ISHY/ISOMA/2KY INS ........... 


PRN e earns 
SIaBSBezREE 


7 


er awatiunn 
wave —Wer 
e~on-4w~e2e4 


EC. 
$ 6.7% 
EC. 


9.85 
pu-2000-20000, 220K4A Per Side; . 
2000-20000 /220:440° 125 WATTS 13.23 
*SERIES—PARALLEL 


ALUMINUM CHASSIS 
oe ea ol x a 
r ul?x 

Oxi7x3 . 
10x12x3 
10x14x3 - 
Dy ecagecaen 
tint?x3 
12xt7x3 . 


LEEDS RADIO CO. 
VALUABLE HI-FI GUIDE 


from 


- - 


eebshess 


Kty AAC 


Complete, authoritative High Fidelity Audio 
Book containing pictures and facts on out- 
standing phono equipment, tape recorders, 
radio tuners, audio amplifiers, loudspeakers, 
cabinets and TV. Large selection of com- 
plete HI-Fi Systems ranging from $95.00 up. 


Please rush my FREE Audio Book 
SUN RADIO—Dept. LT 

650 Sixth Avenue, New York 11, N. Y. 
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City State 
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response of the enclosure. Access to 
the speaker chamber may be obtained 
by making the top slide towards the 
back of the enclosure in a tongue-and- 
groove arrangement. It is important 
that the top make an airtight seal. 
Home constructors are especially cau- 
tioned to make the speaker cavity air 
tight. Failure to do so results in poor 
coupling between the speaker and the 
throat of the horn which gives a port- 
ing effect on the coupling chamber. A 
port of this type gives rise to a peak 
in the response curve and mars the 
transient response of the enclosure. 
Since speakers vary in their cone 
mass, compliance, and resonant fre- 
quency, padding of the speaker cavity 
is usually necessary to give optimum 
results with any given speaker. The 
amount of padding necessary must be 
determined by a listening test with the 
individual speaker. A general rule of 
thumb is that lightweight coned speak- 
ers need more padding than the heav- 
ier coned types. Some padding is nec- 
essary on the inside surfaces of the 
side panels to avoid standing waves. 
The ultimate test of any musical 
instrument or reproducer is the listen- 
ing test as it is here that many theor- 
etically ideal designs fail to live up to 
their expectations. During A-B test 
comparisons with vented enclosures 
may appear to have more bass than 


“The Purist”. A few moments of care- VHF all channel 
ful attention, however, reveal the antenna 


“Johnny One Note” characteristic of \ . — E , 
the vented enclosure in contrast to the Not Just Claims But Unquestioned 
true bass response of “The Purist.” 4 Proof Of 

(Note: This article covers material @ PERFORMANCE ~— an engincering 
on which the authors have patents accomplishment providing an outstand- 
pending and on which it is the authors’ ing antenna designed for increased sen- 
intention to file for basic patents. Pub- sitivity and higher gain in both primary 
lication of this material does not give and fringe areas 
or imply any right or license under @ ACCEPTANCE —_ a phenomenal cus- 
patents pending or to be filed. r tomer acceptance resulting from WW's 

superb performance characteristics — 


REFERENCES thousands in use throughout the U.S. 
Gately, E. J.: “Design for Better Basa,” | @ SALES — performance, design, work- 


Audio Engineering, Uctober 1952 
Olsen. H. F Blemente of Acoustica! Ba manship outstanding selling points 


gineering,” D. Van Nostrand Co., Inc to create unprecedented sales demand. 
Olsen, H. F “Cabinets for High-Quality iat coe 4 ; 
Direct Radiator Loudspeakers,” RADIO € 3 ) hare now 


TELEVISION NEWS, May 1951 ~- Specifically engineered and designed for true and complete all-channel VHF 
reception 


FISHING BY SONAR CHECK THESE FEATURES 
Performance charts for the W-W Clipper High Uniform Gain—One Major 
ss SSS ee sd Foreward Lobe — Narrow Beam Re- 
—- ——— oe i duces Ghosts and Noise Pickup—High 
Signal to Noise Ratio — Good Front- 
to-Back Ratio Eliminates Co-Channel] 
Interference—Perfect 300 Ohm Match 
— Light, Rigid, Quickly and Easily 
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NEW approach to foolproof commer- 
cial fishing was introduced recently by [ = = +4 
the Minneapolis Honeywell marine == === SSS SSS E 
equipment division. Using a transceiver ——— ; SSS". 
working in the ultrasonic sound wave ; 
range, a transducer, and a radar-type in- 
dicator, this system, when installed in a Installed to All Heights — Low Wind 
commercial fishing vessel, allows fisher- Desletnaas 
men to detect schools of fish. : ‘ nee _, rn ae 
Sonar, as used by the Navy, can detect ; =aV \ Fy ALSO MANUFACTURERS OF 
the presence of mines, submarines, and yt. = =: Se Vy As Models 10 and 20 UHF Fans — Mod- 
similar objects. The “Sea Scanar,” as ; Witiglies == ee els 30 & 40 Colinear Fans — Model 
the new development is called, working ' es a : ) UH 6 element UHF Yagi Model 
in a different frequency range, however, Pas s = % 7 x Uppy HT High Band VHF Antenna —K 
is so sensitive that it can detect fish. KS EL X F y series Original Hairpin, Combination 
In operation, the transducer, which a — Yagi Antenna. 
is located in a soundome projecting a 
few inches below the hull of the vessel, 
sends out a narrow beam of sound 
waves. If the waves strike an object, an 
echo returns, is picked up by the trans- 
ducer, fed to the transceiver, and then 
to the indicator. The screen of the in- 
dicator is normally dark and shows up 
objects as light pips. ~)- 
December, 1953 


The new, full line of ERIE rotary selector and lever 
switches includes twenty-five item numbers. They 
are made in four styles, in single or multiple sections, 
shorting and non-shorting types. ERIE switches meet 
existing R.E.T.M.A. requirements. For protection 
against the corrosion of heavy silver plated contacts, 
each switch is sealed in a durable plastic bag and 
then boxed for convenient stocking. 


Descriptive literature is available at your 
distributors, or write Dept. B for your cop; . 


ERIE components are stocked by leading 
electronic, distributors everywhere. 


ELECTRONICS 


ERIE RESISTOR CORPORATION 


these N.J.R.T. TUBE prices 
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ALL NJRT TUBES 
ARE GRAND NEW 
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ANTEED For 1 
YEAR 


28Q7GT 
12SR7MET 


Vv. wrx TUBE 
BSRIGHTNER e $1. 59 For T.V. sets where voltage supply 


ie tow AC LINE BOOSTER 
Reve GP 50 $1. 49 assorted condensers with with safety fuse and ewiten $5.95 


each $25.00 tube order. 


Many 7 volt types not listed. All tubes individually boxed. Minimum 
order $10.00. Tubes offered subject to prior sale. Prices subject to 
change. Orders shipped prepaid if check is enclosed. 25°, deposit 
required on c.o.d. shipments. 


SEND FOR FREE TUBE LISTING 


NEW JERSEY TELEVISION SUPPLY CO. 


9O6B WESTFIELD AVE., ELIZABETH, N. J EL 3-6166 
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TV Low-Voltage Supplies 
(Continued from page 60) 
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other one, tied to the —135 volt supply 
point, is used to supply those stages 
whose cathodes are operated at from 
—50 to —150 volts. The heater circuits 
are otherwise straightforward, with 
inductor-condenser decoupling net- 
works for the heaters of the tuner and 
input i.f. stages. 
Servicing Power Supplies 

There is no question that the power 
supply must be operating properly if 
the other stages are to do likewise. As 
an example, consider the fact that the 
impedance of the power supply is an 
important factor involved in the 
proper operation of critical stages, 
such as the video detector and video 
amplifiers. An aging electrolytic in the 
power supply has reduced capacitance 
and thus increases the impedance of 
the supply. As a direct result of these 
stages working into an improper load, 
video smears and poor definition are 
likely to result. This is one example of 
a trouble that does not look as though 
it were caused by a defective compo- 
nent in the power supply—but was. 

Many of the bypass condensers in 
the receiver are part of the multiple 
section electrolytics that are physically 
located in the vicinity of the power 
supply. Don’t overlook the possibility 
that excessive heating of these conden- 
sers may introduce troubles into the 
circuits to which they are connected. 

In one case, a number of symptoms 
indicated that the “B+” voltage was 
too low. Upon checking d.c. output 
voltage of the filter this was con- 
firmed. The voltage dividers, rectifiers, 
filter condensers, and the choke were 
checked—all were good. The line 
voltage was checked and found to be 
normal. Then, the secondary a.c. volt- 
ages were measured and found to be 
too low. Therefore, the transformer 
was checked, but it was good. Even a 
bridge measurement was made to de- 
termine if any turns were shorted—all 
to no avail. The actual trouble proved 
to be a defect in the vertical output 
stage that caused the 6K6 beam-power 
tube to draw excessive current, and 
thus cause the transformer to satur- 
ate. In this saturated state the power 
transformer secondary had low in- 
ductance and, therefore, the induced 
secondary voltage was much too low. 
All power stages, such as the audio, 
vertical, and horizontal output cir- 
cuits, are frequent sources of trouble 
because their tubes draw close to half 
of the total d.c. current drain, and they 
are often worked very hard. 

In certain types of tuners, many in- 
stances were found where there was 
no high-channel reception. The low 
channels were fine. Naturally, it was 
assumed that tuner trouble existed. 
However, the tubes checked out all 
right on a tester, and new tubes from 
stock were tried out to make sure. The 
trouble proved to be in the power sup- 
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-the acknowledged 
champion in 1948 and 


STILL CHAMPION! 


Instali genuine Telrex “Conical-V-Beams,” the Patented 
uni-directional, one transmission line array. Models for 
Ch. 2 to 13 or Ch. 2 to 83. See and hear the difference! 


if UHF is available or expected, install Telrex “Duo- 
Band Conical-V-Beam” series. The perfect for rotation 
hi-gain . . . hi-F-to-B all-band one transmission line 
oarray with automatic transition from low te hi band 
with no lossy “distribution” pads. 
“Conical-V-Beams” are designed for easy stacking as 
required for your particular reception area. 1 bay 
“C-V-B” for pri-area, 2 bay “C-V-B” for sec-area, 4 bay 
“C-V-B” for fringe areas....If a 4 bay “C-V-B” does 
not provide a usable TV picture, TV reception is either 
impossible or impractical! 


Broadbanded single channel highest gain hi-F-to-B 
yagis also available from Telrex Antenna Headquarters 
builders of world renowned communication yagis for 
amateur or commercial use. 


ULTRA-HI GAIN UHF 
“CONICAL-V-BEAM” MODEL 84 


Four bay uni-directional array 


All in-phase signal addition at all 
frequencies with no lobe splitting 


All-aluminum light weight and rugged 


WRITE FOR 


“CONICAL-V-BEAMS” 


Insist on a genuine ‘‘Conical-V-Beam.” Look for the Telrex Trade-Mark! 
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CHAMPION-FOR-DISTANCE 
MODEL 8X-TV* 


The Ultimote in long distance orrays. Guaranteed 
fo ovt-perform ony antenna or combination of 
tul-to-frequency ontennas. When used with Duo- 
Band splines it comprises the ultimate from Ch, 
2 to 83. Unequalled for reception up to 200 miles. 


PRE-ASSEMBLED, PRECISION TUNED 
5-ELEMENT YAGI 
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impedance match. 
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WITH A GREENLEE 
RADIO CHASSIS PUNCH 


@ Save hours of work 
or tedious filing. Punch cuts through 
chassis quickly . makes accurate, 
clean holes for sockets, plugs, and othet 
receptacles. Just turn with an ordinary 
wrench. There's a Gresnvee Punch in 
each of these sizes: 14"; %%"; 94°; 7 

1%"; 1 

144"; 13 <". Write ie facts 
Also get ‘See oe on Knockout 
Punches and Cutters for conduit and 
meter holes up to 314". Greenlee Tool 
Co., 1892 Columbia Avenue, Rockford, 
Illinois 
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ply. The “B+” voltage was too low 
and this prevented the oscillator from 
“taking off” on the high side. 

Those chassis which use an electro- 
magnetic speaker present a unique 
servicing problem. This is due to the 
fact that when the chassis is pulled for 
bench testing, the speaker (with field 
coil) is usually left attached in the 
cabinet. If the correct speaker or its 
direct replacement is not used during 
servicing, it is possible that the “B+” 
voltage will be incorrect, or nonexist- 
ent. 

Many receivers have the focus coil 
interlocked through the power supply 
in such a manner that if the power is 
applied while the focus coil is discon- 
nected, the supply is likely to be dam- 
aged unless it is fused. Irregular con- 
nections like these give rise to ten 
rules for troubleshooting power sup- 
plies. These are: 

1. Determine the type of supply be- 
ing used. 

2. Consider any 
cluding voltage 
particular model. 

3. Think about the symptoms, before 
picking up a soldering iron 

4. Decide which things could not 
cause the symptoms obtained, and 
don’t hunt through these circuits until 
all else fails. 

5. Make all measurements accu- 
rately and decide if the reading ob- 
tained is well within the tolerance for 
the point being measur“d (e.g., a 9 volt 
reading instead of 12 volts is a lot 
more indicative of trouble than a 225 
volt reading instead of a 250 volt one). 

6. Don't replace a defective compo- 
nent until you have removed the cause 
of the defect. 

7. Observe the necessary safety pre- 
cautions while working with the power 
on. The “B+” supply is, in many cases, 
more lethal than a 15 to 20 kv. flyback 
supply. 

8. Don’t redesign the circuit to clear 
the trouble. 

9. Replace parts carefully so as not 
to introduce new troubles by sloppy 
workmanship. 

10. Use quality parts to prevent 
component failures that require costly 
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peculiarities (in- 
distribution) of the 


The "Compleat" Fidelity 


(Continued from page 52) 


“The Compleat Fidelity” system a 
very simple addition to the circuit will 
eliminate these lines. Three condens- 
ers and two resistors do the trick, as 
shown in Fig. 2 

Mount the additional parts on a tie 
point, just in front of 7,, the trans- 
former associated with the 6BL7 ver- 
tical output stage. No changes in the 
original wiring were found to be neces- 
sary. 

Next month the author will give 
details on a simple equalizer circuit 
which may be added to the Craftsmen 
RC-10 FM-AM tuner incorporated in 
the system. 

(To be continued) 
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D.C. Amplifier 


(Continued from page 83) 


pedance scale shifting to the right by 
a factor of ten for approximately a 
doubling of current. The power curve 
is not the product of the voltage gain 
and current gain curves because the 
signal voltages and currents were 
computed from £,/R, while the power 
input was computed from £,?/4R,. All 
points were for constant output power 
at full-scale meter deflection: 20 mi- 
croamperes, 1850 ohms, 37 millivolts, 
0.74 microwatt. This treatment may 
appear rather unorthodox but is more 
indicative of circuit performance in 
the face of a basic concept of good 
instrumentation (which postulates that 
the power expended in the measuring 
system must be small compared to the 
total power in the circuit being meas- 
ured) than other presentations that 
could be used. 

The parenthetical remark indicates 
more clearly why the circuit fails (in 
a usage sense) at maximum power 
gain because at this point the im- 
pedances are matched and the two 
powers are equal 

In the early months of transistor 
history, much was made of the fact 
that here, for the first time, 
device that could be regarded as a 
current amplifier. In the intervening 
years, however, very little has ap- 
peared in the form of practical de- 
vices making use of this important 
and interesting property. This being 
so, it may be permissible to emphasize 
the current-amplifying properties of 
the present device and yloss over its 
rather mediocre performance as a 
voltage amplifier. 

From a source impedance, then, on 
the order of 50,000 ohms or more (dé 
pending upon the operating point cho- 
sen) the current gain of the circuit is 
approximately the grounded-emitter 
current amplification of the transistor 
multiplied by the shunting effect of 
the load resistors across the meter: 
CG=[a/(1-a)] (R,/(R.+R,)) approx 
where: 

CG the 
as a factor) 

R, = collector-to-collector load 

R,, = meter resistance 
The foregoing neglects the further 
shunting effect of the collector resist- 
ance because this will be at least sev- 
eral hundred-thousand ohms. 

Interesting and informative com- 
parisons may be made between the 
d.c. transistor amplifier and its vac- 
uum tube counterpart. In a d.c. vac- 
uum-tube voltmeter of the balanced 
cathode-follower variety, the “bottom” 
tube usually functions mainly as a 
balancing tube, to stabilize zero in the 
face of changes in contact potential 
and emission with changes in cathode 
temperature. While the balancing 
transistor is even more necessary in 
the transistor amplifier (although for 
a different reason) the second tran- 

| sistor is active dynamically and does 
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current gain (expressed 
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State 


not “shunt down” circuit sensitivity as 
is often the case with balanced tube 
circuits. Also, it is usually the prac- 
tice to ground the lower grid of the 
tube circuit because of troublesome 
ground capacitances and _ currents 
while the transistor circuit, being a 
relatively low impedance circuit con- 
taining very little in addition to the 
meter movement, need not be ground- 
ed and can therefore be operated at a 
considerable impedance to _ ground. 
The “bottom” transistor, then, is at 
the bottom only on paper and actually 
there is no necessity to designate 
“high” or “low” terminals at the input 
nor to provide a _ polarity-reversing 
switch (except as a convenience) at 
the indicating meter 
Certain types of laboratory and 
service instruments would appear to 
be logical candidates for improve- 
ment, through transistorization, in one 
or more of the following particulars: 
Instrument size and weight: number 
of components; manufacturing costs; 
performance; etc. For example, the 
volt-ohm-milliammeter class of instru- 
ment (as exemplified by the Simpson 
Model 260 and the Triplett Model 
630-A), which at present uses a 50 mi 
croampere movement can offer 200,000 
ohms-per-volt and 15 to 5 megohms 
at center-scale in the same instrument 
ze at slightly higher cost. For this 
purpose, the CK722, with a current 
gain of 10 or 12 should be adequate 
Or, conversely, the performance of the 
d.c. vacuum-tube instrument (of the 
balanced cathode-follower type re- 
ferred to before) can be approximately 
equalled in a smaller instrument of 
the same or possibly lower cost 
While much of the foregoing also 
applies, of course, to a.c. amplifiers 
and instruments, it will be understood 
that the present discussion is confined 
to d.c. This is partly because there is 
such a glaringly obvious discrepancy 
between the power supply require- 
ments of d.c. instruments (particu- 
larly battery-operated instruments) 
and what may and should be possible 
with transistors. In this class of in- 
strument with its plethora of bat- 
teries, including separate “A” bat- 
teries, “B” battery, coupling batteries 
and bucking battery, it is not unusual 
for the weight and bulk of the powe1 
supply to exceed 75* of the total 
Further, if the designer attempts to 
reduce this percentage substantially, 
the usual result, on meters used only 
intermittently, is a considerable loss 
of time in servicing operations. To this 
may be added the difficulty of main- 
taining fresh stocks of several types 
of batteries in the usual situation 
where most of the available instru- 
ments require different battery types 
Among the d.c. instruments which 
are often battery operated may be 
mentioned photometers, densitom- 
eters, DH meters, spectrophotometers 
infrared amplifiers, strain gauge am- 
plifiers, mass spectrograph leak detec- 
tors, etc. While most of these require 
the sort of input impedance which 
can only be realized from electrom- 
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Fig. 8. Simplified schematic of the “Zeus” 
type radiation meter which has a full-scale 
sensitivity of 25 milliroentgens per hour. 


eter tubes, there appears to be no rea- 
son why the remaining stages cannot 
be taken over by transistors. In fact, 
in the type of circuit using a large 
negative feedback, it is possible that 
the transistor stages can be operated 
single-ended because the temperature 
drift of the first transistor, i.e., the 
second stage, will be reduced in pro- 
portion to the gain of the electrometer 
input stage. In this type of hybrid 
(tube and transistor) operation, cou- 
pling batteries, where required, and 
the meter stage battery will be single 
cells, one of which is already present 
in the form of the electrometer tube 
filament battery 

A fair example of a simple conver- 
sion to a combination circuit may be 
seen in Figs. 8 and 9. The former 
simplified schematic of the familiar 
“Zeus” type of radiation meter with a 
full-scale sensitivity of 25 milliroent- 
gens per hour and using five batteries 
(not counting the ion chamber battery 
which is not part of the amplifier 
proper). The addition of two transis- 
tors not only reduces the number of 
batteries to two but also increases 
over-all sensitivity at lower plate cur- 
rent to the electrometer tubes. The 
temperature characteristics of the 
transistors are not particularly im- 
portant in this application s‘nce there 
is an electrical zero adjustment and 
instruments of this type are frequent- 
ly checked for this setting. 


is a 


Fig. 9. Circuit simplified by using transis- 
tors which helps eliminate three batteries 
while increasing instrument sensitivity. 
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neer, steeped in the lore of his own par- 


ticular specialty—-whether it be micro- COMMAND EQUIPMENT (SCR-274N) 


are > . > ‘ Used New 
waves radar, pulse modulation or ANTENNA RELAY. Less cond.$1.98 ac-456 TRANSMITTER -7 Me 
computers-- should not have too much tye xe. = BC-459 ANSMIT PER ; 
lifficulty i astering the intricacie CEIVER RE MOTE mC-211 90° ANGLE COUPLING UNIT 
dl lity in mas g the intricacies CONTROL BOX 2.95 #9-434 MOUNTING Rack te tt. 
of the circuit illustrated in the dia- | pene A ICAL DRIVE SHAFT transmitter . 
. ength . 2.95 e o 3 K tor @ <« 
o 7 Mae 2 A 2-POSITION RECEIVER tre es 
gram of Fig. 3 0) ONTROL BO 2.98 ’ MOUNTING PLATE for ®T-220 50 


audio amplifier Terrifie 


ECEIVER. 3-6 MC. Witt : MOUNTING RACK r 3 re 
2.95 ceivers 3.95 


‘ 
' 

t om 1 

6-9 MC RECEIVER win tubes 9.95 14.95 MOUNTING PLATE tor 6C- 186 2.35 
TRAN MITTER 4 MODULATOR r SCR-274 

With t 9.95 Complete set of 4 tubes for transmitter 1.26 


RADIO SERVICE HINTS 


HAVE YOU ANY NEW OF USED 
FADA 659 table model radio set came . ° RADIO GEAR TO SELL 
: : . ° ' 
into the shop with an intermittent; | a oo von. Cee 
. . 4-16U HEADSET 100 ohms re 36 vowae SUPPLY Operates on 12 
when the humidity went up, the oscilla- 08-30 WRADSET battery 
. co.3 ? ExvaNsion cor , a 
tor went out. After checking all the HS-23 HEADSET ' Rs 30 a Guta 


s “S-30 HEADSET eatherwe Ay m 
common causes of this trouble, a leak- | SCR-625 MINE DETECTOR. New 
NLW ac 208 hain PHONE nee beeree 


age was discovered in the insulator of HS-33 HEADSET 
the oscillator section of the tuning con- ee 
denser. It was removed, baked out, and T-32 DESK STAND MIKE 
7-48 DESK STAND MIKE 
checked. The leakage disappeared, and gh Ny hi 
the insulator was given a coat of “Q” 9-22 WORE ANTENNA. MOUNTING BACK 
; < » with hardware. Per Pair $4.9 Ea 
dope and baked again. TU-t7 "TUNING UNIT 
a ae 
Many 1953 Buick autos use a top- vu-98 Tunene wutt 
> 4 . » . - . > \metr Used 
mounte d antenna for the radio. if the 1-70 "8" TUNING METER. New 
radio in this auto suffers from an inter- WOBULATOR. See p. 45 x 1 RADIO NEWS 
° l | 8C-1023 75 =. mannan SEACON 2eceives 
mittent loss of volume, check the an- Complete wit 


tenna lead-in for shorts. The lead-in 

cable on this car runs in the trim strip icy -- = be = ng bepempe t | bite 5a comntots stare te U.S 
that holds the windshield, and is held in 250 TL TueE Fa. $9.95 Per P at $17.00 ar ay 4 . a coh or orite ter tree 
place by small metal clips. If the clips 

are not properly installed, one of the | 2) Sees ee CNSSS ACSErTES ‘nis ee the sity detente i~ oS _ 
mounting screws can penetrate the ca- EQUIPMENT WANTED! Highest prices if : ; 

ble, causing a short. 


By taking out the trim mounting Mailing Address 
screws you may spot the cable through ARROW SALES INC P.O. Box 3878-R, WN. Hollywood, Calif 
one of the holes. Remove the trim, | J * Office- Warehouse: 
patch the cable, and set the clip Cable Address: ARROWSALES POplar5-1810 7460 Varna Ave., W. Hollywood, Calif 


properly. —i0- 
December, 1953 


TELEPHONE neraaven AMPLiFigns 
TT) wit 


Et New 
FL-S RANGE FILTER 


*@uror 


POWERED HAND SET .Lined 
« 1 ‘er Patr 
PE-SS DYNAMOTOR 12 VY input. 500 VIK a 
200 mils output. Ne 
FIELD TELEPHONE Complete BRAND 
NEW PRCIAIL ONI 
0.2-1.0 ampe 


o fan we Ww 


PE.218- 


350 5 


NAVY 
OUuTPU 
With 


Original 


NAMOTORS 


250 0s 6.95 
* Replacement for PE 94. 


INVERTERS 
H: input: 25/28 vde, 92 amp. Output: 
00 cy 1500 volt-amperes, NEW $4 
: Input: 26 vde, 38 amps. Output: 60 v 800 
volt-amps. Dim: 13°x5'4"x10'%, 
$22.50 


COR-211095: Input 22-30 VOC/75-60A 

T: 115V/400 CY. | KVA/8.7A. RPM: 4800 
coupling provision for motor, Brand New 
packing $150.00 


i t5v. 
4.50 


ERWATER MICROPHONES 


Originally designed for use in harbor defense equip- 


ment 


any hi-gain audio amplifier 


ideal for fishermen, 


etc 
able in 


these amazing hydrophones may be coupled to 


For listening to under- 
schools of fish, shrimp, lobster, 
explorers, students. Avail- 
described below: 


nds such as 


JR HYDROPHONE: Consists of a mosaic of 7 
tels encased in a rubber sheath approx. 4 


and 4 
matching 
of long cable runs 
without loss 


use 


Directivity is essentially horizontal 
“bullt-in,” permitting 


$24.50 


long. 
transtormer is 


M.1t HYDROPHONE: A tattice of 3 crystals encased 


in a rubber disk aporox 
diameter 


ward). 


amphenol fitting 


| inch thick and 6 inches 
Directivity is essentially vertical (down- 


$27.50 


Compiete with 


SUPERSONIC OSCILLATOR 


FoR E 
CIANS 


RACK-PANEL SIZE. 


XPERIMENTERS. TEACHERS, 
DELIVERS 30 WATTS OF R. F. TUNABLE 
17-27 KCS. ORIGINALLY Peete on. 


0 CY 
‘ COMPLETE 


WiTH ALL TUBES 


CIRCUIT BREAKERS 


Heinemann: 


Separ 


A.50 
SC8 # 3H900.10.3 


OLA, 2340 V—insulated for 5000 V. 
ate tmis. For coll and contact 
7A, 24 VDC “4 yoo... 


vo 
1000 voc Curve 3 


40 VDC. 10 Amos 


POWER TRANSFORMERS 


Comb. Transformers—ti5V/50-60 eps input 


15A 


Item 
FT-157 
FT-to 
FT.924 
FT.824 


FT-463 


FT-55-2 


FT-38A 
FT-A27 


FT -608 
FT-873 


SSOVCT 085A 6.9V/ 6A, 6.3V/1.8A...$2.85 
1050 10 MA.—625V @5 MA, 26V @ 
4.5A 2x2.5V/3A any @ 3A 
360VCT 340A 6.3VCT/3.6, 

6.3VCT 3A 
2.5/12, 30/.100 4 
200, 5V/10, 
2.5/0 


15s00V 
H10Vv 


160A 
200A 33 


580VCT 
350VCT 
s85VCT 
s90VCT 
sasvcT 
525VCT 


4 
-050 A svcT/S 2 
.026 A 2 
086 A 
30 MA 
86 MA 
75 MA 


6.3V 6A 4 
6.3V/1.3A.5V 3A 3 
SV/3A, 8. VGA 4 
5V/2A 1 CT/2A, 

Ay 200 MA... 3 

550-0-550V (250 MA. 6 1.8A 8 
600.-0-600V/.08A, 2 sve Mi 6A 

6.39VCT/IA 
230.0-230V/.085A, 5V/3A, 
300-0-300V 120MA, 2X SV/3A 
550-0. ~->4 s ISOMA, 6.3V/4A 

2.5VC 
450.0- Gow “e 200M A, 

2.5V/3.5A, 5V 3A 
1500.0-1500V @ 300 MA 


6 
6V/2.5A 3 
2.5V 5A 4 


10V/1.5A 


Filament Transtormers—115V50-60 cps seal 
Ra ac 


ting 

4V 16A, 2.5V/1.75A 
6V/.25A 
5.25V/21A, 2x7.75V 6.5A 
2x26V/2.5A, 16V 1A. 7.2V/7A, 

6.4V/10A, 6.4V/2A eve 
6.3VCT/IA, SVCT 3A, SVCT/3A 
7.2V/21.5A, 6.5V/6.85A, 5V GA, 
5V 3A 
6.3/2.5A, 2x2.5/7A 
2.5V 2.54, 7V/7A, 

16 KV TEST 
6.3V 3A/750V Test 
4.5AV/.0A. 7V/7A 


TAP 2.5V/2.5A, 


MANUFACTURERS’ LITERATURE 


otherwise 
write directly to 


bulletins, unless 
prompt attention 


The various listings presented in this section are for your convenience. 
indicated, 
the manufacturer 


The 
our readers, For 
this literature 


are available to all 
for 


PISTON-TYPE TRIMMERS 


Engineers, purchasing agents, and 


| electronic parts jobbers are invited to 
.write 


for the new 
piston-type 
released by 
turing Company, Inc 
Ave., Brooklyn 4, N.Y 
Known as form No. 220, 
publication lists units for 
military, experimental, 
trade requirements 

Also available from the company is 
a one-page flyer detailing the com- 
pany’s new miniature u.h.f. piston 
type, the “Mighty Midget” model 
VC3-G. This publication, form No. 226, 
is obtainable from the same source. 


in 
chure on 
mers just 


four-page bro- 
variable trim- 
JFD Manufac- 
of 6101 16th 


the new 
industrial, 
and_ radio 


TV ACCESSORIES 

United Technical Laboratories, Mor- 
ristown, N.J. has issued a new bulletin 
which describes eight new television 
accessory products. 

Items described 
interference filter, u.h.f.-v.h.f 
over network, two-receiver TV coup- 
ler, a calibrated variable inductance 
kit, and new “Klipzons” for panel 
mounting. Also included are alligator 
clip adapters and banana plug 
adapters. 

Copies 
available 
regional 
distributors. 


TV 


cross- 


include a new 


of this new bulletin 
from the company, 
representatives, or 


are 
its 


sales its 


EM FOCUS COILS 

Two new electromagnetic focus coils 
are illustrated and described in the 
new catalogue page currently avail- 
able from Syntronic Instruments, Inc. 
of 100 Industrial Road, Addison, Illi- 
nois. 

The Type F10, for 1%” neck di- 
ameters, is for laboratory, military, 
and special-purpose applications. The 
type F30, for 2%" neck diameters, is 
for projection, laboratory, and special- 
purpose applications. Complete techni- 
cal information includes dimensional 
drawings and electrical and mechani- 
cal data. 


RADIO SHACK CATALOGUE 

Radio Shack Corporation, 167 Wash- 
ington Street, Boston 8, Mass. has 
just published its new 1954 electronic 
parts mail-order catalogue. 

The 224-page edition is the largest 
the company has published in its 31- 
year history and includes a 32-page 
roto section covering high-fidelity cus- 
tom music systems, Also included are 
extensive listings of transistors and 
germanium diodes, antennas, con- 
verters and test equipment for u.h.f., 


printed circuit components, and radia- 
tion detection apparatus. 

Over 30,000 items are listed and 
illustrated in this new catalogue 
which is available from the company 
on request. 


SUPREME INDEX 

Publications, 3727 West 
13th Street, Chicago 23, Illinois is of- 
fering a copy of its “Master Index” 
to readers of this magazine who send 
in four cents postage and mention 
this publication. 

The newly-published index 
the material in all of the company’s 
thirteen radio manuals, all of the 
seven TV volumes, and the u.h.f. book 
With the aid of this index, needed 
material can be quickly and easily 
located in the company’s service man- 
uals. 


Supreme 


covers 


STANCOR DATA SHEET 
The Standard Division of Chicago 
Standard Transformer Corporation, 
Addison and Elston Streets, Chicago 
Illinois has issued a new catalogue 
sheet, Bulletin 467, which describes 
six transfomers recently added to the 
Stancor line of stock components. 
Complete electrical and physical 
specifications are given for three 
power transformers, P-6348, PC8422, 
PM8422; two audio output trans- 
formers, A-3337 and A-3839; and a 
heavy-duty plate transformer P-8044 
for ham use. 
Copies of this 
available without 
company. 


new bulletin 
charge from 


are 
the 


1954 HEATHKITS 

Heath Company, Benton Harbor, 
Michigan has just released a new cata- 
logue which pictures, and de- 
scribes its new 1954 Heathkit line 

Among the new items are a service 
scope, a laboratory generator, a new 
20,000-ohm-per-volt multimeter, a 
record player kit, an a.c.-powered 
impedance bridge, a TV alignment 
generator, and a wattmeter which 
measures audio output level. 

In addition, the catalogue lists other 
popular items in the company’s ex- 
tensive line of audio, radio, and test 
equipment. 

A copy of the new catalogue is now 
available for the asking. 

TV REPLACEMENT TRANSFORMERS 

The Standard Division of Chicago 
Standard Transformer Corporation, 
Addison and Elston Avenues, Chicago 
18, Ill. has released a new Stancor 
bulletin, No. 469, entitled “TV Re- 


RADIO & TELEVISION NEWS 


lists, 


placement Transformers Popularity Smaller than a desk pen — 


Tables”. 

The publication, based on the com- 
pany’s new TV replacement guide, 
lists the number of TV models that 
use each Stancor replacement trans- 
former. There are separate tables for 
each of the 55 major set manufac- 
turers. 

The bulletin is a valuable inventory 
aid for both the TV technician and 
the parts distributor. The user can 
plan a replacement transformer stock 
based on the most popular sets in his 
area. 

ANTENNA BOOKLET 

A 30-page illustrated booklet de- 
scribing the entire “Vee-D-X” line of 
u.h.f. and v.h.f. antennas and acces- 
sories is currently available from La- 
Pointe Electronics Inc., Rockville, 
Conn. 

Some thirty-six different products, 
including the company’s antenna ro- 
tator, are pictured and described in 
this handy, wallet-sized guide. 


NEWARK CATALOGUE 

Newark Electric Company, 223 W. 
Madison St., Chicago 6, Ill. is now 
offering copies of its comprehensive 
parts catalogue, No. 56. 

This 196-page book contains thou- 
sands of listings covering items for 
industry, laboratories, high-fidelity 
fans, and radio and television techni- 
cians. Whole sections are devoted to 
test equipment, industrial equipment 
and supplies, high-fidelity systems and 
components, TV chassis, accessories 
and antennas, etc. 

Copies of the new catalogue are 
available upon request to the com- 
pany direct. 


“TV ANTENNA FOLIO" 

American Phenolic Corporation, 
1830 South 54th Avenue, Chicago 50, 
Illinois now has available copies of its 
new “TV Antenna Folio” which graphi- 
cally illustrates the importance of the 
antenna and its installation in obtain- 
ing a good TV picture. 

With each copy of the “Folio” are 
enclosed the new Amphenol antenna 
and accessory catalogue sheets which 
contain complete gain charts and 
radiation patterns for the antennas 
pictured and discussed. 

The company will supply a copy of 
this colorful and complete “Folio” 
on request. 


“PERPETUAL” CATALOGUE 

United Catalog Publishers, Inc., 110 
Lafayette St., New York 13, N.Y. has 
introduced its new “File-O-Matic” to 
the trade. 

This new perpetual counter cata- 
logue service, now being introduced 
to distributors, includes all products 
maae by radio, television, and elec- 
tronic parts and equipment manu- 
facturers. Periodic replacement sheets 
on new and discontinued items will 
be issued to insure that this loose-leaf 
system is kept up-to-date. 

Manufacturers’ products are broken 
down into separate and distinct sec- 
December, 1953 


The NEW Turner C-4 
for Model 80 Microphone 


The new C-4 stand gives complete maneuverability 
and convenience with the Model 80. It pivots the micro- 
phone in a 135° arc for any operational angle — swings 
parallel to base needing little more packing space 
than two packs of cigarettes. 


The microphone is held firmly by the unique, positive- 
action hinge, yet moves smoothly and easily to any 
desired position without adjustment. Microphone 
quickly and easily removed. 


This new, matching stand is solidly built of die-cast 
zine overlaid with beautiful satin chrome plate. It 
is heavy enough to prevent tipping — it will not slide 
with the weight of the cord. The C-4 stand comple- 
ments the graceful shape of the Model 80; the com- 
bined unit is an attractive but inconspicuous addition 
to a speakers’ table. Ideal for use with wire recorders, 
public address systems, pulpits, office and factory call 
Systems, amateur operators and other similar uses. 
Model C-4 matching stand. 4¢"-——27 thread. List Price 

Model 80 Microphone. List Price 


THE TURNER COMPAKY 


900 17th St., N. E. Cedar Rapids, lowa 
In Conede: Cenodian Marconi Company, Toronto, Ont., end Branches 
Export: Ad Auriema, Inc., 89 Brood Street, New York 4, N. Y,. 


ft aes convenient 
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MOSLEY ROTATOR CONNECTOR 


@ Models For EVERY Rotator! 


@ Line Plugs—Line Sockets—Base Sockets 
—Flush Mounted Sockets! 


®@ Solderiess! 
@ Precision Molded Polystyrene! 


Available at Radiq & Television 
Parts Distributors—Everywhere 


Write For Folder 1002: 


MOSLEY ELECTRONICS, INC. 


8622 St. Charles Rock Road St. Louis 14, Missouri 


24 HOUR 
DELIVERY 
FROM STOCK! 


RELAYS 


Our stock of more than a 
million relays — in over a 
thousand different types 
— is the world’s largest. 
Don't delay your produc- 
tion for want of large or 
small quantities of relays 
of any type. 


Telephone, wire or write 
for quotations. 


ALLIED CONTROL % 


NEW AND MORE 
COMPREHENSIVE 


1953 


CATALOG 


NOW READY 


Be sure to send 
for your copy 


elt 


ae 


Telephone 
SEeley 383-4146 


833 W. CHICAGO AVE. 


company, its 


iis nov 


| prehensive 


| charge 


DEPT. 8 CHICAGO 22, ILL. 


tions with all similar 
grouped together in one section, 
eliminating excessive 
time searching for 
tion. 

Additional information on the 
O-Matic”’ 


products being 
thus 
and unnecessary 
products informa- 


“File- 


is available on request. 


DAVIS BULLETIN 

Davis Electronics, Box 1247, 
bank, California has issued a _ four- 
page, two-color catalogue and tech- 
nical data folder giving complete 
information on the company’s “Super- 
Vision” television antenna. 

The publication provides technical 
data of interest to TY dealers and 
the technicians who make the instal- 
lations. The essentials of a 61-page 
laboratory report on the antenna, as 
supplied by Microwave Engineering 
Co., have also been presented in con- 
densed form. 

A copy of this No 
data sheet is 


Bur- 


SV-7 
obtainable 
jobbers, 


catalogue- 
from the 
or jobber sales- 


men, 


CONVERTER DISPLAY 
Blonder-Tongue Laboratories, Inc. 
of 526-536 North Ave., Westfield, N.J. 
offering a point-of-sale display 


|} easel which will accommodate one of 


the company’s “Ultraverter” u.h.f con- 
verters 

The new display is supplied free of 
charge to dealers and distributors on 
request, and, in addition, is included 
in each master carton of twelve units. 
It is only one item in the company’s 


comprehensive sales promotion pro- 


| gram 


TRANSISTOR MANUAL 
CBS-Hytron of Danvers, Mass., 
recently issued a down-to-earth, 
S-page transistor 
available 
company’s 


has 
com- 
manual 
without 
distribu- 


which is currently 
from the 
tors or the company itself 

Profusely illustrated, the 
ual is divided into three 
ing theory, data, and application. In- 
cluded are nine different basic transis- 
tor applications. Both point-contact 
and junction transistor operations are 
explained by vacuum-tube analogy. 


new man- 
parts cover- 


Conduction by “holes” and the “ 
and “n-p-n” types is 
detail. 


p-n-p” 
explained in 


CONSUMER BOOKLET 

Jensen Industries, Inc., 329 S. Wood 
St., Chicago, I). has issued a two-color, 
pocket-sized booklet on the care of 
records, needles, pickups, and cCar- 
tridges. 

This booklet, designed as a con- 
sumer publication available for dealer 
distribution, illustrates needle wear 
comparison, information on caring for 
the phonograph, as well as providing 
a comprehensive chart showing how 
to determine exact needle replacement 
for specific record players. 


ELECTRICAL FITTINGS 

Buchanan Electrical Products Cor- 
poration, Hillside, New Jersey has re- 
cently issued its Catalogue 53, 16 
pages describing the company’s com- 
plete line of solderless wire connectors 
and specialized electrical fittings 

Complete specifications, dimensional 
data, application information, and 
ordering instructions are included in 
this publication which is available on 
request. 


TEST EQUIPMENT 

Radio City Products Company, Inc., 
152 W. 25th St., New York 1, N. Y. 
has issued a four-page illustrated cata- 
logue covering its line of test and 
measuring equipment 

Complete specifications and data are 
included on the entire test line with 
particular emphasis given to the com- 
pany’s recently introduced instru- 
ments-——Model 750 “Do-All’ pattern, 
marker, and signal generator for u.h.f. 
and v.h.f. and the Model 324 tube and 
battery tester 


ENVELOPE STUFFER 

Snyder Mfg. Co. of Philadelphia, Pa. 
is now offering a new envelope stuffer 
for mailing to the TV trade 

The three-color publication 
cribes the company’s two-set TV 
ler, the Model AC-800. As illustrated, 
the coupler permits two 
be operated from a single antenna. 

The stuffer also illustrates a color- 
ful printed sales package 3- 


des- 
coup- 


receivers to 


Howard W. Sams & Co., Inc., 


Indianapolis publisher of electronics service and 


technical data, has announced plans for a 38,000 square foot concrete and steel 
building to be erected on a six-acre tract of land at 33rd and Sutherland Ave.. in 


Indianapolis. 


The building. which will cost an estimated $200,000, will house print- 


ing, warehousing, and shipping operations of the firm. These operations. now being 
carried on at five different locations throughout the city. will be consolidated 
in the new building. The administration, sales, engineering, and analytical work 
will continue to be located at the company’s main plant at 2201 E. 46th Street. 
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~ GERMANIUM 
‘ DIODE FOR 
MILITARY USE 


with the PLUS factor of 
polarity at a glance or touch 


To the list of Radio Receptor diodes that can be 
designated JAN type comes another important 
model—I N34A. Built to the high standards of this 
designation, IN34A as well as all Radio Receptor 
diodes gives you simplified polarity identification. 
The tapered case speeds up assembly, reduces pos- 
sibility of error in connecting the diodes into the 
circuit, which all adds up to lowered production 
costs. 
These JAN type diodes 
now available for 
prompt delivery 


IN69 N70 N81 


and now 1N34A 


Many other types of diodes are available too, in- 
cluding a range of computer diodes made to meet 
special requirements. Radio Receptor also makes 
Germanium Transistors and SELETRON Selenium 
Rectifiers. Our engineers will gladly study your 
problems without obligation and submit their 
recommendations. 


Seletron and Germanium Division Rp 
RADIO RECEPTOR COMPANY, 
Since 1922 in Radie and Electronics 


SALES DEPT.: 251 West 19th Street, New York ", N.Y. 
FACTORIES IN BROOKLYN, N.Y. ” 


the MIGHTY MIDGET = 


SW-54 

The whole world of radio — 
from 540 kcs. to 30 mcs 

in 4 bands — is yours to 
enjoy with this sleek, low- 
priced beauty! Hear foreign 
stations, including Radio 
Moscow, ships, amateurs, 
aircraft, police! Receives 
voice or code. All this plus 
the standard broadcast 
band — your favorite 
programs with new power 


the WORLD MASTER 222-2> 
‘ele 


A truly professional communi- 
cation receiver in every way, 
the World Master includes 
circuit refinements and 
features usually found only 
in receivers costing sub- 
stantially more! It's the 

ideal choice for shortwave 
listeners, novices and 
experienced amateurs! 
Covers 540 kcs. to 40 mcs oO 


in 4 4s $129.95 
National sronvcast 


and SHORTWAVE RECEIVERS 
Makers of U.S. Navy Receivers 
MALDEN, MASS, 


December, 1953 
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* POLICEMEN * 


REPORTERS * 


There le on ATR INVERTER for most 
applications for laverting B.C. Welt. 
eget (ranging from @ welts 0.C. 
te 220 welts B.C.) te 110 welts 
AL. . « « Specially Designed tor 
epereting AC. Radios, Tepe Re- 
corders, Wire Recorders, Dictetiog 
Mechines, Electric Resers, Record- 
Chengers, Television Sets, Ampli- 
fiers, Address Sy 

emelt electri- 
col end electronic devices FROM 
OC. VOLTAGES Ih AUTOMOBILES, 
SUSES, TRUCKS. SHIPS, TRAINS, 
PLANES AND IN B.C. DISTRICTS. 


Additions! latermeation evellieble 
epee request. 


FREE ! a i ATR INVERTER! 


ven nie every 30 doys to 
aier registrant of preceding 
month. Mail @ postcord os your 
registration reques! todoy! 


FIELD INSPECTORS °* 


© EXECUTIVES 
© SALESMEN * PUBLIC OFFICIALS 
FIREMEN *® OUTDOOR MEN 


DOCTORS * 


LAWYERS, ETC 


DICTATE IW YOUR 


in your own car!! 


ATR INVERTERS . . . expecially de- 
signed for operating stenderd 110 volt 
AC. Tepe Recorders, Wire Recorders, 
Dictating Machines end Electric Razors 
IN YOUR CAR, 


A VALUABLE TIME SAVER FOR: 


OTRAVELLING SAL eneaene Dictate ve ’ 
* daly? eof ce 
or 0 | imsrecrous ’ D+ way earons Dictate » 
. 
tactveliy 


@DOCTORS— 0 «ter 
ton of 9 ew 


ore ures 


erunic ovviciaus D.ctar 
e 
wine 
erouice Sova cans c 


or “y- Teuces ¢ 
eread 
e AMBULANCES 0 ctere 
on re 
onnvenen® neencits 
. 
ef snare ‘ unre 
y 
ems 
OCAMPERS— Mote > emer ‘ nq * 
" were tepe recorders -—« 
@WARLHOUM & MATERIAL HAND\ E850 
ard maternal handing reports ene 


SSS eee 


110 volts 
110 volts 


Oviput Wertege 


SECOMMENDED 4PhL'C4T ONS 


For eperet 
35 electric resort ume 
35 dictating machines heving wettege cont 
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Recording System 


(Continued from page 55) 


The Fisher 5U0-C and Craftsmen (ex- 
perimental modei C-300) preamp- 
equalizers are designed in similar 
fashion and both are provided with a 
master gain control in addition to full 
facilities for circuit selection, equal- 
ization, and and treble control. 
Normally the gain controls on the two 
preamps are pre-set for equal outputs 
to the line amplifier and it is seldom 
necessary to alter the gain at the pre- 
amps except for mixing purposes 
Further compensation is provided at 
the input to the line amplifier and 
the voltage gain is usually pre-set for 
smoothest response of the amplifier 
without overloading 

Separate 


bass 


pre-set gain controls are 


| provided for the individual inputs to 
| both of the preamps 


These controls 


are also pre-set depending upon the 


voltage available from the pickups, 
detector circuits, microphones, and 
from the tape machines. This tech- 
nique of using pre-set audio levels at 
various points in the system makes 
it possible to interchange components, 
should breakdown occur, without up- 
setting the line level of the system 

The power or monitoring amplifiers 
are likewise provided with an input 
gain control. These, too, are pre-set 
when setting up the installation and 
their settings depend upon over-all 
gain of the respective amplifiers 

The output of each power amplifie: 
is normalled to a fixed load. In the 
case of PA, and PA, the termination 
is to a 16 ohm, 10 watt resistor while 
amplifier PA; connects to a 16 ohm 
speaker system. This is the primary 
playback circuit. Amplifier PA, is nor- 
malled to the selector switch at the 
turntable console and feeds either of 
the two magnetic cutters. A vu meter 
with calibrated attenuator is con- 
nected permanently at the cutters to 


Fig. 10. Simplified wiring diagram of the signal circuits for components 
contained in the control rack. In addition, and not shown, are the relay 
circuits for energizing the a.c. components in the recording system. 
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indicate the proper recording levels. 

Note that miscellaneous components 
connect at the jack field so that they 
may be patched into suitable circuits 
for recording, for impedance match- 
ing, or for substituting other speakers 
or systems such as the Stephens 500- 
ohm voice coil system. 

Any of the power amplifiers may be 
used independently or in multiple to 
provide complete facilities for one, 
two, or more channel use. In practice 
all of the amplifiers are turned on, 
providing spares in case of failures 
during recording. Likewise a choice of 
amplifiers is provided for monitoring 
purposes. 

In this particular system there was 
no need to provide duplicate (simul- 
taneous recording) of discs. However, 
for a recording studio the cutters 
would be connected in multiple so that 
a “safety” disc would be cut simul- 
taneously with the master. Suitable 
changes, of course, would be made in 
matching the cutters at the output of 
the recording amplifier. 

The 500-ohm speaker system may 
be patched directly to the output of 
PA, or may be used in conjunction 
with the matching transformer L for 
connecting to either of the other 
power amplifiers. 

Reference to Fig. 7 
barrier terminal strips. The one to the 
left is for the low level circuits, the 
one in the center for the line level 
circuit while the power level cir- 
cuits terminate in the strip on the 
right. Part of this series will show 
the relay circuits and the intercon- 
necting of the three racks which com- 
prise the remainder of the system. 

(To be continued) 


shows three 


HUM IN A.C.-D.C. SETS 
BY GEORGE ANGLADO 

OST present-day a.c.-d.c. receivers 

have the common “B lead con- 
nected to the chassis through an isolat- 
ing condenser. Leakage between the 
dial-light socke? and chassis in many 
cases will feed power-line hum into the 
grid circuits of the tubes. 

Hum of this type is hard to isolate, 
and will lead one to believe that a filter 
condenser is at fault. In our case, we 
found this type of hum to be due to 
faulty insulation of the dial-light socket. 
Another case is dust and dirt on the 
socket providing a leakage path to the 


chassis. 0 


A SUBSTITUTE V.T.V.M. 
BY GEORGE ANGLADO 

ERE is a neat trick that I use on my 

Eico 20,000 ohms-per-volt voltmeter 
for emergency measurements on r.f. 
carrying circuits with negligible detun- 
ing. 

An r.f. choke with low-distributed ea- 
pacity is hooked to the end of the probe 
that is to be connected to the r.f. circuit. 
Very little detuning will be noticed if 
the proper inductance is chosen for the 
frequency in use. This is an excellent 
way to check a.v.c. voltages at the grids 
of r.f. tubes in receiver circuits. 

This system will not work on the a.c. 
range of the tester, but can be used for 
measuring d.c. voltages present in r.f. 
circuits. -: 
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SCR-522 
FINEST 2-METER RIG! 


Terrific buy! VHF 


mitter-Receiver, co 


Trans- 
mplete 
with all components 100- 
156 Me 4 channel Xtal 
controlled, Amplitude mods 
lated voice They're going 

fast! Excellent condition, 
SCR-S22 Xmitter, less tubes $22.50 
with tubes 32.50 
SCR-S22 Receiver, less tubes 19.50 
with tubes 24.50 


Sensational Value! 


. 
80-Meter Receiver 
RCA Model AVR-20-A LIMITED 
QUANTITY! Originally desigued 
for Aircraft and beats. Tunes 
2300 to 6500 Ke. Perfect tor 
80 meter Ham work. Crystal controtied. Phone 
and CW. Provision for low and high impedance 
phones. Tubes used: 686, 6F7, 6S7, GKS. 3-gang 
tuning cond. Vernier tuning. Designed for 6 volt 
operation Easily converted to 110 volts AC. 
Less power supply. SENSATIONAL GIVE-AWAY. 


WITH. TUBES $14.95 


Terrific Transmitter-Receiver Buy! 
FAMOUS BC-645 450 Mc.—i5 Tubes 


BRAND NEW. in original car- 


Contains 15 tubes 
4-77. 2-786. 2 
1-WE-3166 Size 10% 

. 


BRAND NEw KABi gxd¥a wt. 25 


$3950 CONVERSION DIAGRAM 
each INCLUDED! 


—— SC ereaasoves oo $4.85 
$2.45 


UHF ANTENNA ASSY, for 
above BC-645 
Excellent GAANe 


DYNAMOTORS 


Type nput Outpt 
DM. 32A rev’ LIA 250V SA 
OM33A. 28V 5 A S75V 

28vV 7 A 540V 
DM 34D 2 BA 220V 
DM 3) 5 92A. 625V 
OM 40 172V 
OM 28 2 224V 
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PE 948 
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PE. 104 (Vibrator) 
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DM 414 (with 
filter 
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EICOR Dynamotor 
0-401 27 


18V AC 
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filter) 2 12 A. 500V 
GENERATOR 
GN 39 F M6V 25A. 1000V 350A 
(16* L, 8° dia. 50 ibs.) 
INVERTERS 
PE-206 Inverter—Leland 
in: 28V OC 
Out: 500V 800 cyc. BOVA. 1 Ph 9.75 
PE-218 Inverter—Leland Wincharger— GE = 
in: 28 92 
Out: 115V_ 380 /500 Cyc. 1ISO0VA._ 1 Ph 
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, new $13.50 


fess tubes 
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Automatic 
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BRAND NEW 
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11726 and 1-1L17L7 tubes, your cost 
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MODULATED BC-221-AK 
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ARMY FIELD PHONES 
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miles. Dependable 2-way com- 
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line. Each phone complete 
with ringer. Originally cost 
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tent Condition, 

Your cost 
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Xmtr. contre! box 
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DC AMMETER 
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ing scale 7 
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easy read 
Black 


tery charging, general test work 
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WESTERN ELECTRIC TELEPHONE 


it's a real desk type carbon micro- 
phone, with press-to-tatk switch. 
Very massive construction, cord and 


plug included $3.95 


Excellent condition 
Specially priced 
WILLARD 6-VOLT 
MIDGET 
STORAGE BATTERY 


3-ame hr BRAND NEW 
2-13 16 un2%— Uses 
standard electrotyte 


All yours for only 
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$2.65 
WILLARD 2-VOLT STORAGE BATTERY 


20 AMP. HR $2.69 


BRAND NEW 


1-QUART ELECTROLYTE FOR ABOVE, $1 45 
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UTC COMMERCIAL GRADE TRANSFORMERS 


Tyee ca. S,, Mgity Cased. Hermeticatly Seated. Primary 
. Secondary 750-0-750 oo” “$9. 95 


$4.95 


Type CG Choke to match, 
350 MA BRAND NEW 


*  G. E. RELAY CONTROL 
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Ohmite, 250 Ohm, 100 Watt. 
Special, 5 for $2.5 
E. F. JOHNSON SPLIT STATOR VAR, 
MMF. per section, .350 spacing. oe $6.95 


100 
BRAND NEW 


TELRAD FREQUENCY STANDARD 
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NEW SIGNAL CORPS SURPLUS " 


BLOWER MOTOR 


140 CFM. 115 volt 60 cy 
motor Extremely quiet. Made by Reamond. 
| erano new : 
i G.E. PLUG-IN RELAYS 
Housed in Aluminum covers. Plug into 
standard & prong sockets. SPDT, 2500 $2.95 
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§ CONTINENTAL 


q it Volts input, 
210 mills 


WIRE WOUND RESISTORS 


Stock too tong to Hist. 
so order what you nee 
10 Watts. From 


y Squirrel cage, 


“: Sgest 


MOBILE DYNAMOTORS ; 
output 475 Vv. @ $19.95 Each §f 
i 


We can supply most sizes, 1 


10hm to TOK Onhme ~ 
4 Onms to 5 


100 
- ASLUSTASLE o01See, rene WOUND 
’ atts 

- . 


) Watts tr om 20 on Te t“ 


VACUUM CONDENSERS 


mime 5S KV. General Electric 
190 mmf. 20 KV, Jennings 


§ 1 MEGOHM, 1% W.W. PRECISION RESISTORS, §f 
Boncy "0" 97¢..., 10 vor $8.95 8 
i BAKELITE CASED MICAS ! 


gure Price) MFO VOC PriceymFo voc Price §j 
001 600 § .18 KV S 45/.02 2KV $ 
' 002 60 . : 35|.002 2500 


65/004 2500 
a o2 600 -26'.033 1500 7s 


Min. Order $3.00..25% with Order 


| PEAK ELECTRONICS 00. | 


| 66 West Broadway, New York 7, N. Y. 
I Phone WOrth 2-5439 


LannidenebibninatsabannindeD | 


Applause Meter 
(Continued from page 67) 


so that an applause microphone may 
be placed in an advantageous position 
to pick up sounds from the audience. 
The indicating instrument is the popu- 
lar “one-ma.”’ movement. A 0-100 scale 
might have been preferable, although 
the important point is to keep it sim- 
ple, since it must be easily read and 
interpreted, in most cases, by non- 
technical judges. 

A schematic diagram of the meter is 
shown in Fig. 2. V, and V. are 6AU6 
and 6AQ6 tubes, respectively, in a 2- 
stage audio amplifier, whose function 
is to amplify the microphone output 
to a suitable level for the subsequent 
operations. Neither cathode resistor is 
bypassed, since the resulting degener- 
ation assists in keeping gain more 
nearly constant as the tubes age. Ade- 
quate gain is obtained without bypass- 
ing. The output of the second stage 
is rectified to negative d.c. by Vs, a 
6AL5 connected as a shunt rectifier 
with both sections in parallel. The di- 
odes of the 6AQ6 could_have been used 
for this purpose had its cathode been 
grounded. The time constant of R, 
and C;, about 1 millisecond, is such 
that the output of the rectifier ap- 
proximates the envelope of the ap- 
plause. R., Rw, and C, form a long 
time constant (30 seconds) integrat- 
ing network, so that the voltage at the 
grid of V,, a 6C4, is approximately 
proportional to the integral of the en- 
ergy in the handclaps over the inter- 
val of time during which the nor- 
mally closed push-button 8S, is held 
open. V, and M,, with their associated 
components, form essentially a v.t.v.m. 
to indicate the grid voltage of V, with- 
out discharging Cy. V;, the 6X5GT rec- 
tifier tube, supplies plate power for all 
stages, filtered by C.-C,, R R and 
V., a OD3. The 0D3 also helps in hold- 
ing the plate supply voltage constant 
in the face of fluctuating line voltage, 
thus keeping more nearly constant the 
gain of the amplifier and the balance 
of the v.t.v.m. bridge circuit. The bal- 
ancing potentiometer Ry» is adjusted 
initially to bring the meter to zero, 
and requires no further adjustment 
except to compensate for aging of the 
6C4 tube. 

Operation of the instrument is quite 
simple. After a minute or two warm- 
up, the needle will settle down on 
zero. The microphone is suspended 
over the audience if possible, or at 
least placed so as to pick up sounds 
from various parts of the audience as 
impartially as possible. During the 
preliminary acts, the gain control, Rg, 
is adjusted so that with the push-but- 
ton depressed throughout each round 
of applause, the meter reading never 
exceeds full-scale. This adjustment is 
necessary for each program to com- 
pensate for differences in acoustics, 
size of audience, and mike placement. 
Once a satisfactory gain adjustment 
has been made, the control should not 
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be touched again on a given occasion, 
except as noted as follows. At the con- 
clusion of each act to be judged, the 
button is held down as long as the ap- 
plause continues, i. e., as long as the 
meter reading continues to increase, 
the final meter reading is noted, and 
the button is released, resetting the 
meter for the next act. If two or 
more acts receive the same applause, 
or if unexpected audience enthusiasm 
drives the meter off-scale making a 
reading impossible, the two or more 
acts receiving the most applause may 
be singled out for a final judgment 
with reduced gain on the meter. 

In making measurements of ap- 
plause, it is necessary that the audi- 
ence restrict their expressions of 
enthusiasm to handclapping, since 
whistles and yells, being of a more 
continuous nature than _ handclaps, 
will cause disproportionate readings. 

The net price of the parts used in 
this instrument amounts to $33.93. 
However, most of the parts may be 
found in the average junk-box. The 2 
ufd. condenser, C., should have ex- 
tremely low leakage. Even a new unit 
Should be of good quality, and should 
be tested to insure that its leakage re- 
sistance is at least 200 megohms, pref- 
erably higher. Otherwise, as applause 
dwindles at the end of a round, the 
meter reading will be seen to decrease 
slightly instead of merely increasing 
more slowly, as it should. 

Organizations sponsoring “talent 
shows” are always glad to give credit 
for the loan of the applause meter, so 
that for a relatively small investment 
much good-will and effective, but inof- 
fensive, advertising results. —iO- 


PICTURE OVERLOAD REDUCTION 
By MILTON A. KENNEDY, JR. 


ECENTLY we were asked to service an 
RCA KCS-82 chassis with the com- 
plaint that when the outside antenna 
was connected to the set, the picture be- 
came overly white and the blacks became 
blacker, leaving hardly any fine detail. 
When the set was connected to a built-in 
antenna it worked fairly normally. Some- 
one had previously looked at the set and 
had disconnected one side of the lead-in, 
but the customer wasn’t happy with this 
at all. 

After removing the set to the shop, we 
discovered that none of the service-data 
publishers had issued information on 
this set since it was a new model, and 
the local RCA people didn’t have the 
data either. That night | happened to 
be reading my July issue of Rapio @ 
TELEVISION NewS, and there was a 
complete schematic of that particular 
set. 

We used this schematic the next day, 
but the a.g.c. seemed to be working ac- 
cording to the data, the plate and screen 
voltages were normal, and we couldn't 
find any defective resistors or condens- 
ers. We then decided that a little more 
cathode bias in the video amplifier stage 
would reduce the overload in this stage. 
Consequently, we replaced the 33-ohm 
cathode resistor of the 6CL6 video am- 
plifier tube with a 100-ohm unit. This 
added the required cathode bias, and the 
set has been working welleversince. —3)— 
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for RCP Model 808A " 


A TUBE TESTER—AIl the features of 
the famous 323 Dynoptimum free point 
tube tester—protected ogainst obsoles- 
cence—tests all modern stondard, mini- 
ature, naval base and subminicture tubes. 
Easily read on 414" meter. 

A CATHODE RAY TUBE TESTER— 
Will check all magnetic deflection type 
Television Picture tubes. Locates ond 
isolates all shorts or leaks. 

A REACTIVATOR —Revives and Reacti- 
vates many otherwise Dim or Bad Tele- 
vision Picture tubes. Can also be used 
on other tubes. 

A VT VOLTMETER (A C-DC) —This really 
outstanding 17 Range instrument is ao VT 
Voltmeter for AC as well as DC. Balanced 
bridge type push-pull circuit. Draws 
negligible current due to high Impedance 


RESERVED! 


Do-All’’ Tube and Set Tester 


tj 


Because the Radio City Products 
Model 808A gives you more than 
just the facilities of a Tube Tester. 
It fills the need for a TV-Radio-CR 
Tube Tester and VIVM—with all 
this extra value designed into 
one unit. 


Five Times Better Because 
it Is Five Instruments In One! 


Wig, 4 


of 25 megohms. Accuracy +3% OC, 
+ 5% AC. Discriminator alignment scale 
with zero center. AC & DC volts 0 to 
5-25-100-250-1000:db — 20 to 16, —6 
to 30, 6 to 42, 14 to 50, 26 to 62. 


AN OHMMETER — Reads all Resistances 
0.2 ohms to 1000 megohms on 5 ranges. 
Use this instrument also to check con- 
densers for leakage and shorts. 


Equipped with a double rollindex and enlorged, 
easy to read letters ond numbers, the new RCP 
BOBA is so designed as to simplify each opero- 
tion. Truly @ professional instrument for the pro- 
fessional technician. 


The RCP BOBA is housed in o handsome hand- 
rubbed ook corrying case ond feotures on 
ottroctive, highly visuol ponel. Compeortment 
ovoilable to hold test leads, isolation probe, 
botteries, etc. Size 12%" x 12%" x 4%"" 


Weight 12 Ibs. Complete, reody $9995 


to operote ot 


Understand why so many servicemen agree that RCP is The Best For Test. Ask your local dictriby- 
tor for a copy of the latest Radio City Products Cotalogve or write to us, in core of Dept. RNI2 


168 Washington St. 


WE ARE QUICK AND CASH BUYERS 


We're looking for surplus tnventortes 
of 


of all types 
electronic partse—receiving, transmitting ar 


A spe 
cial- purpose r . Anything in the Radi TV and 
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samples where possible, amount of each 
nm and prices 


NAT ADELMAN 
New York 6, . Y. 


Build and play my letest polyphonic orgen with 
out a knowledge of music 
for a miniature electronic brain, and other proj 
ects. Send 3c stamp for air mail reply. 


1552 Church St. 


ELECTRONIC HOBBYISTS 


Or get blueprints 


JIM KIRK, W6DEG 
Sen Francisco 14, Calif. 


RADIO CITY PRODUCTS CO., INC.. 
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WE NEED YOUR SURPLUS 
ELECTRONIC EQUIPMENT 
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rite, Wire today! Tell usa what you 
TALLEN CO., Inc., Dept. RN 
159 Ceriton Ave., Brooklyn 5, N. Y. 
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THE SYMBOL 
OF QUALITY 
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Jam-Jar Rectifier 


(Continued from page 61) 


the electrodes, it is possible nowdays 
to use an aluminum-tubing cathode. 
The cathode then doubles as the con- 
tainer, reducing size and helping to 
dissipate heat. 

The number of cells is determined 
by the voltage and by the circuit. 
Fig. 1 shows possible connections. The 
half-wave connection (Fig. 1A) is not 
very useful—the output is rough and 
the regulation bad. Fig. 1B is the 
full-wave circuit using a center-tapped 
transformer. Fig. 1C is the bridge con- 
nection used for the supply described 
herein. In all cases, the cells will 
stand a back e.m.f. of about 80 volts, 
and the current which can be drawn 
depends upon anode area. The dimen- 
sions given permit a 50-ma. drain. 

For construction, one-inch alumi- 
num tubing is the main ingredient. 
As shown in the illustration, it is cut 
into 5” lengths with a tubing cutter. 
Four 5” pieces are also cut from a 
coat hanger, and the paint sanded off. 
Clean the iron and the aluminum in 
strong hot detergent, then rinse 

A cork is driven into one end of 
each tube. A #33 hole is drilled 4” 
from the other end, and tapped for a 
6-32 terminal screw. 

A 6” length of “2 x 4” lumber 
makes a good holder. One-inch holes 
are bored in the wood, 1” deep, and 
the tubes slipped into place. 

The iron electrodes, with plastic 
spacers attached, are put in the cells; 
and the bridge wired according to 
Fig. 1C. A 4-terminal strip is used for 
external connections. 

The solution is made by stirring 
household borax into one-half pint of 
hot water until no more dissolves. 
When the mixture cools, each cell 
should be filled to within one-quarter 
inch of the top. 

The oxide coating is formed by con- 
necting the rectifier to 117 volts a.c., 
with a 100-watt lamp in series to limit 
the current. Almost immediately, a 
slight d.c. voltage should appear at 
the output terminals. “Gassing” is 
normal, but if the cells boil, turn off 
the input for a few minutes. 

At first, the lamp will burn brightly, 
but as the cathodes form it will dim, 
and finally almost go out. Forming 
should take less than half an hour. 

If it is desired to use the 4-cell bank 
for continuous duty from line voltage, 
the lamp can be left in the circuit, to 
hold input to about 80 volts. 

To make rectifiers suitable for high- 
er voltage, add cells in multiples of 
four as shown in Fig. 1D, until they 
stay cool with no load. Don't be afraid 


to sock on the voltage! A 48-cell bank’ 


is good for about 1000 volts. Just add 
water to make up for evaporation, 
and don't drop things into the cells. 

When forming a large bank, it is 
best to break it into groups of 4 cells, 
forming them on 117 volts before 
making the final bridge connection, in 


SCR-183 12 Vv. REC 


Xmas Xtra Values! 
Pipe the prices—feast yer eyes! 
Nobody beats COLUMBIA'S buys! 
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order not to overload the power trans- 

former. 
You will 

fier” has a 


find that the “slop recti- 
unique quality that has 
helped many a ham. Once in awhile 
a wire will get in the wrong place, 
and the modern high-efficiency “a.c. 
straighteners” take the road “west” 
with more scat than a Hollywood 
Hotrod. But with a rack full of pur- 
ring “slop” cells, all that happens 
when you drop the screwdriver across 
the “B-plus” is a buzz and a few bub- 
bles. 

You can’t hurt this old-timer! —3}- 


CALIBRATION CIRCUIT 
By WILBUR J. HANTZ 


F YOU ever have a need for some 

source of accurate small d.c. voltages 
for calibrating purposes, this circuit 
should fill the bill. It was originally de- 
signed for a Brush BL-360 strain gauge 
amplifier as a source of d.c. voltages 
for calibrating the d.c. amplifier. (The 
Brush Development Company apparent- 
ly overlooked this necessity when the d.c. 
amplifier is used independently of the 
a.c. bridge amplifier. ) 

The meter range multipliers R,, R., 
R., and R,, are also used as a voltage 
divider to provide 10 volts, 5 volts, 1 volt 
and .5 volt external calibration voltages 
selected by the range switch. The Trip- 
lett model 227 meter has an internal 
resistance of 33 ohms and this value is 
small enough to be disregarded. With 
the resistance values shown, and using 
a 150-volt supply, R, is adjusted for full- 
scale meter reading, or | ma. through 
the voltage divider string. This provides 
10 volts across the divider. 

To avoid faulty adjustment of R,, the 
meter calibration pot, this control should 
preferably be of the short-shaft screw- 
driver slot type and with a locknut if 
possible. 

Do not load the external calibrating 
voltage output with anything less than 
500,000 ohms or the unit will be in 
error. This circuit should come in handy 
as a calibrating source for v.t.v.m.’s or 
oscilloscopes. Other than a 150-volt sup- 
ply can be used but then R, and R, would 
have to be changed accordingly. Due to 
the very small current drain of the unit, 
any external instrument can supply it. 


—j0- 


Circuit for providing small d.c. voltages. 


ext CAL.V 
+ 


SOV WELL FiL- 
TERED OR REG- 
ULATED Br 


~—————$— 


R 5000 ohm, , » 
R 4000 ohm, 2 » 3 
Rs, Ry—500 ohm, 2 w. res. + 1% 
R,—25,.000 ohm linear wirewound, 4 w. pot. 
Re—75,000 ohm, 1 w. res. + 1% 
S,—S.p. 4-pos. selector switch 

0-1 ma. d.c. meter (Triplett Model 227-T) 
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Soldering Gun tops your “want” list because it makes all kinds of 


jobs easier, neater, faster and better. So if you don’t get one, it’s 


because the old guy kept it for sled repairs and his toy factory. 


Even around the North Pole, there are endless uses for the new, 


While you're thinking 
about it—they're a sure-fire 
idea for giving, too! 
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275 watts! 
@ INSTANT HEAT—no waiting, no wasted current. 
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“A New Idea 


in High Fidelity 


Sound Reproduction : 


ULTRA- 
LOADING 


SYSTEM 
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SPEAKER 


Scientifically con- 
structed to give - 
maximum sound a! \ 
quality. Extremely Dr Ac 

? * _— 
versatile, the unit Auaiate wih Gente 

’ or mahogany finish 

is portable and 
weighs only 27 Ibs. 
Dimensions: 36’ 
high, 19 


\ Nee 


With addition of legs, it 
serves as a cocktail table 


deep, 


your bul- 


new Shields 


the 


Please send me 
on 


letin 
Ultra-Loading Speaker 


Shields Laboratories, Inc. 


ADDRESS 


BION. LINCOLN AVENUE 
PITTSBURGH 12, PA 


NEW TV PRODUCTS 
on the Market..........___- 


“ROTAXIAL” CABLES 

U.8. Wire and Cable Corp., Progress 
& Monroe Streets, Union, N. J. has 
developed a new cable which has been 
designed especially for community 
television systems. 

The “Rotaxial” cables 
structed to provide low radiation 
and consistent peak perform- 
ance over the entire v.h.f. range. The 
cables are available with either dou- 
ble braid and single jacket or double 
braid and double jackets. 

For engineering advice and applica- 
tion data write the company direct. 


are con- 


losses 


MULTI-CHANNEL CONVERTER 

Crest Laboratories, Rockaway Beach, 
New York has introduced a multi- 
channel converter which has been 
especially designed for single channel 
use. Easily tunable to receive any 
channel, within a 20 channel range, 
without instruments, the new unit 
features silver-plated, high “Q” tuned 
circuits to provide high gain and sen- 
sitivity. 

A fundamental oscillator provides 
good oscillator stability and reduces 
susceptibility to interference. The con- 


verter is designed to be used with a 
300-ohm u.h.f. antenna. 


SCREEN TISSUES 

Carhoff Company, 11706 Kinsman 
Road, Cleveland, Ohio has developed 
a “giant-size” cleaning tissue which is 
especially effective for cleaning tele- 
vision screens or masks whether glass 
or plastic. 

The tissues, chemically treated, are 
strong, soft, and durable. Each tissue 
can be used several times. They will 
clean grease and grime from glass as 
well as prevent fogging. 


NEW TV TUBE 

Sylvania Electric Products Inc. has 
announced the development of a new 
tube, the Type 6CS6, designed for 
combined sync separator and noise 
suppressor use. 

The new tube is designed to be used 
in circuits that accomplish sync sepa- 
ration by feeding the video signal ex- 
tending in a positive direction to grid 


three where the negative grid leak 
bias development automatically ad- 
justs the clipping level. 

Noise suppression is obtained in the 
6CS6 by applying a video signal ex- 
tending in a negative direction to grid 


» 
one. Strong noise impulses will cause 
tube cut-off momentarily and thus re- 
duce the harmful effects of noise on 
picture tube sweep circuits 

The 6CS6 grid number three has a 
sharp cut-off characteristic to faciii- 
tate the clipping action which re- 
moves picture information from the 
syne pulses. The tube is in the T-5% 
bulb style and has a 6.3 volt heater. 


ANTENNA COUPLERS 

Insuline Corporation of America, 
3602 35th Avenue, Long Island City 1, 
N. Y. has added two new antenna 
couplers to its line. 

Designed to permit the use of more 
than one television receiver from a 
single antenna, the new couplers are 
the No. 6093 “Dubl-Set” and the No 
6094 “Multi-Set.” The first allows two 
receivers to be operated from an an- 
tenna while the latter will permit as 
many as four sets to function simul- 
taneously. 

There is no interaction between re- 


ceivers and no loss in signal strength 
when the couplers are employed, ac- 
cording to the company. 


REPLACEMENT PARTS 
The Tube Department of Radio Cor- 
poration of America, Harrison, N. J. 
RADIO & TELEVISION NEWS 


has announced the availability of two 
new electronic deflecting components 
which have been engineered for use 
with 90 degree, 27” television picture 
tubes 

Now available for replacement ap- 
plications are a magnetic deflection 
yoke (RCA-219D1) and a horizontal- 
output and high-voltage transformer 
(RCA-235T1). Although the yoke and 
transformer can be employed as in- 
dependent units, they are designed for 
complementary operation. When used 
together, a proper impedance match 
is effected between the horizontal 
winding of the yoke and the horizon- 
tal output tube insuring ample deflec- 
tion, good sweep linearity, and good 
voltage regulation 

These replacement parts are cur 
rently availabie at the company’s reg 
ular distributors 


1.F. AMPLIFIER 

The Tube Department of Radio Cor- 
America Harrison, N J 
has announced the availability of a 
new, assembled, and aligned i.f. am- 
plifier, the RC A-208E1 

Complete with tubes and designed 
for use in TV receivers utilizing in- 


poration of 


tercarrier sound systems having pic- 
ture i.f. and sound i.f. carriers of 45.75 
me. and 41.25 me. respectively, the new 
unit features high gain, full 4 me 
bandpass response, and excellent skirt 
selectivity. It provides an over-all 


sensitivity of approximately 40 micro- 
volts at 44 me. and accurate control 
of the response-curve shape 

When used in conjunction with a 
cascode-type tuner, a voltage of only 
6.5 microvolts (midband) is required 
at the input of the tuner to provide a 
d.c. voltage increase of 1 volt at the 
output of the amplifier 

A technical bulletin covering the 
RCA-208E1 is available on request 


LEAD-IN WEATHERHEAD 

Javex, P.O Box 646, tedlands, 
California has announced the avail- 
ability of a new television lead-in 
weatherhead which has been trade- 
named “Tenna-Shingle 

Molded of acrylic resin, the new 
unit fits under shingles on a roof or 
under the siding and covers the small 
hele required for the lead-in. The unit 
is transparent and takes on the color 
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HENSHAW RADIO SUPPLY 


3619 TROOST KANSAS CITY, MO. 


Admiral is first with the best 
and the mostest. Your Admiral 
distributor now carries the 
most complete and up-to-the 
minute line of TV antennas 
and accessories. See the Ad 
miral Catalog for high-gain 
UHF antennas of the most 
advanced design . rotators 
all-weather transmission 
line mast and tower equip 
ment for every type of instal 
lation 
Now you can get everything 
needed from one source, at one 
time no need to waste time 
shopping around. Quick,close 
to-home service. Admiral 
prices are lowest. And every 
item conforms to Admiral’s 
high quality standards. Send 
for your catalog today! 
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Please send free catalog 
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RECORDING TAPE 


(Plastic Base—Brand New) 
1200 ft. with plastic reel $1.99 
600 ft. with plastic ree! 99 
(Plain White Box Included) 
Splice free tape from democratic Germany 


COMMISSIONED ELECTRONICS CO. 
w 


2503 Champlain St ~N Washington 9, 0. C 


MEASURE: te 
INDUCTANCE, CAPACITY, 
DISTRIBUTED CAPACITY 
& MUTUAL INDUCTANCE 
t CALIBRATED CA- 
rid dip me 
oach Ww service 
al work Ss ”) 
Write for nformatior 
P. E. HAWKINS CO. 
3208 € s6éth St ™ 
KANGAS CITY 16 mo 


of the surface to which it is attached 

The “Tenna-Shingle” will accom- 
modate a standard 300-ohm line, is 
easy to install, and is electrically cor- 
rect for this application 


NEW ANTENNAS 

All Channel Antenna Corp., 70-07 
Queens Blvd., Woodside 77, N. Y. has 
announced the availability of a rede- 
signed, all-direction, all-channel v.h.f.- 
u.h.f. motorless antenna, the “Super 
60." Details on this new antenna 
available from the company in the 
form of a four-page brochure 

Channel Maste) Corp Ellenville, 
N. Y. has developed a new all-channel 
v.h.f. antenna which has been de 
ignated as the “Champion Mode! 
No. 325. It features a new type of 
broadband dipole system called the 
“Tri-Pole,” triple power dipole. Thus 
the low-band dipole provides excep- 
tional low-band gain and also fun 
tions as th: half-wave dipoles tied 
together, in phase, on the high band 

Falcon Electronics Company, 2003 
Cedar Street, Quincy, Ill. is now mar- 
keting a new v.h.f.-u.h.f. antenna, the 
“Vari-Con.” The element heads are 
coupled to a sliding sleeve on the 
boom, enabling the antenna to be 
as easily as opening an umbrella. The 
sliding sleeve is moved to the calibra- 
tion mark on the boom which corre- 
sponds to the channel peaking desired. 
An illustrated brochure is available 
on request 

Neal Electronic Hunts- 
ville, Alabama has released a radar 
parabolic-type antenna, the “Para- 
bo a 


Company, 


which has a high average gain 
across the entire TV spectrum. The 
antenna is lightweight but ruggedly 
construcied to withstand adverse 
weather conditions. 

Radio Merchandise Sales, In 2016 
Bronxdale Ave., New York 62, N. Y 
has modified its yagi line to include 
six new 10-element broadband models 
which have been tradenamed “Pano 
ramic Yagis.” The models cover 2-3-4, 
2-3-4-5, 2-3-4-5-6, 3-4-5-6, 4-5-6. and 7 
through 13. For literature on these 
new antennas, write the company di- 
rect 

Television Hardware Mfg. Ci 904 
Taylor St., Chicago, Ill. has intro- 
duced a new factory-assembled “Tel- 
co” u.h.f. corner reflector antenna, the 
“Golden Grid.” Complete information, 
prices, and performance data on this 
antenna are available from the com- 
pany upon request. 

Telrex, Inc. of Asbury Park, N. J. 
has announced a new all-aluminum 
duo-band “Conical-V-Beam,” the Mod- 
els #520, 540, and 580 for optimum re- 
ception of channels 2 to 83 with one 
transmission line A data sheet on 
these new models is available on re- 
quest. 


TV CONVERTER 
David Bogen Company, 29 Ninth 
Avenue, New York 14, N. Y. is now 
marketing a u.hf 
Model UCT-1 
According to the company, the noise 


converter the 
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figure of the UCT-1 has been reduced 
to only 13 db, which produces an im Only 10% Down...18 Months to Pay! 
provement in reception roughly equiv- 
alent to quadrupling the transmitter . 
power . 
The new model is easily installed 
by connection to the antenna input 
f ; z ‘eiver. The 1 


o! standard v.h.f. receive uni 


une alias abate aa I can SAVE you money... Liberal Trade-ins atta. 
\ ch is placed on top ol ie set - 
The company will provide full de- erty 


on request S-76 RECEIVER... $199.95 SX-71 RECEIVER... $249.95 


TELE-MATIC U.H.F. BOOSTER 
Tele-Mati« Industries Ine 
on St., Brooklyn 1, N. Y 7 
oped and is in production o1 
ter, the Model UH-14-83 
he new booster pro. ides 


$15.90 per month —12 months 
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dyne circuit. One RF, two conversion and : Saok 
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Mc in four bands. 8 tubes plus voltage plus built-in NBFM at moderate cost. 
regulator and rectifier Complete with 11 tubes plus voltage regulator and 
tubes, less speaker. rectifier. Low down payment. 
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MODEL DOWN CASH MODEL DOWN CASH MODEL DOWN CASH 
NUMBER PAYMENT PRICE NUMBER PAYMENT PRICE NUMBER PAYMENT PRICE 
$-8) $ 6.00 $59.95 $-40B $13.00 29.95 ST.83 $13.00 .. .$129.95 
$-82 $ 6.00 $59.95 $-53A $10.00 99.95 S-78A S 8.95 $ 89.50 


poo ling to the compat $20. Cash Down } $25 Cash D 
= e Cash Down 


unit Is » iecn is more 


‘ é. A-84 $10.00 $99.50 | $-72 $12.00... $119.95 | Sx-62 $35.00 .. $349.95 
ee ; $-38C $ 6.00 $59.95 $-77 $13.00 $129.95 $-72 Port... $11.00. . .$109.95 
of the converte complete R-46 Speck. $ 2.50 $24.95 | MT-20XMTR $44.95... $449.50 | SX-88Rec.. $50.00. . 5499.95 


of sliding cont s eliminates 


nies, The bandwidth of 513 me gg, JUST OFF THE PRESS! 


in enough to minimi: ! noise fg 


enough tor full 1 roduction A 
Big New WRL 1954 Catalog 
w enough for the nj - 4 Offering the greatest selection of radio & television 
ction of spurious signal equipment, parts, and supplies, from “The World's 
Largest Distributor of Amateur Radio Transmit- 
P ting Equipment.'' Order with confidence from 
V.H.P. COUPLER “WRL—the world's most personalized radio 
supply house." 


picture and soun 1 iils, but 


Technical Appli ance ¢ ) } 
Sherburne, N. Y. has announced the 


availability a new h.f intenna ‘ 
te a Seigler Ae gre BE 4g Sabie tor CREE copy 


impedance matching and maximum © Gm G@ GG» G Gy Gn Gs GS Gm ap Ga GS an 
transfer V/RITE—WIRE § WORLD RADIO LABOKATORIES e.1 

- - -_ 744 West Broadway 2 

Taco No. 1425 v.h.f Magi-Mix PHONE 2-0277 H Counci! Biutts, towa 


is enclosed in a plastic housing with Please send me [] WRL XMTR Info 
Rodio Map 25¢ SX-71 info 


straps attached for quick positive ‘ 

; eae New! i d lect [ New Catalog 5-76 Info 
mounting ewly developed electron- [] Used Equipment List []) New Log Book 25: 
ic circuitry comprises standard elec- Mt, [ & < 4 » ae 8 amt ww a 
tronic components to insure effici« ney “yp jm BAB 


OPaTor COUNCIL BLUFFS Address 
~*~ 


The unit is not adversely affected by 


iowa City State 
a ae 


moisture or the elements 
The unit is designed to be used with 
broadband yagis. It may be employed 
in any combination of high- and low- 
“yt ‘ 4 F . ’ STATEMENT REQUIRED BY THE ACT OF AUGUST 24, 191 AS AMENDED BY THE ACTS OF MARCH 
band antennas to feed a single trans- AND JULY 2. 194 TITLE 39. UNITED STATES CODE. SECTION SHOWING THE OWNERSHIP, MANAG 
mission line to the receiver. thus elim- MENT, AND) CIRCULATION OF Radio & Teles N ed mont t Chicago, I for October 1, 1 
inating separate transmission lines *. = | RGGresses G the pubinsner, eait ging edit business managers are: Publisher, Zift-D 
g Comp é t Lake 8t., Chiea er Read, 3 ew York 17, N. ¥ 
and switching device , 


U.H.F. BOOSTER 

Industrial Television, Inc 369 Lex- 
ington Ave., Clifton, N. J. is now mar- 
keting its 133 u.hf. “Autobooster” 
which covers the entire u.h.f. band 

Utilizing the newly-developed 6AJ4 
low-noise u.h.f. triode, the new booster 
is, in reality, a continuously tunable 
amplifier 

Further details on this new product 
are available from the company’s dis- 
tributors or the company direct. —}}- 
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BUILD 15 RADIOS 


_ AT HOME 31995 
With the New Improved 1954 


Progressive Radio “EDU-KIT” 
NOW INCLUDES 
SIGNAL TRACER 
and 
CODE OSCILLATOR 


@ FREE TOOLS 
WITH KIT 


ABSOLUTELY 


RADIO NEC- 
ESSARY 


NEEDED 


EXCELLENT 
BACKGROUND FOR TELEVISION 


10-DAY MONEY-BACK GUARANTEE 


WHAT THE PROGRESSIVE RADIO 
“EDU-KIT" OFFERS YOU 


The “Edu-Kit" offers you a Home Radio Technician 
Course at a rock-bottom price You will learn how to 
iden.ify Radio Symbols and Diagrams; how te build ra- 
dios, using requiar radio schematics: how to wire and 
solder in a professional manner You will learn how to 
operate Receivers, Transmitters, and Audie Amplifiers. 
You will learn how to service and trouble-shoot radios 
You will tearn code You will receive training for 
F.C.C. license In brief, you will receive a basic edu- 
cation in Radio exactly tike the kind you would ex 
pect to receive in a Radio Course costing several hun- 
dred dollars. 


THE KIT FOR EVERYONE 
it is not necessary that you have even the slightest 
background in science or radio. The “Edu-Kit"’ is used 
by young and old: by radio schools and clubs; by Armed 
Forces personnel and veterans for training and rehabili- 
tation No instructor is required Instructions are com- 
plete, simple and clear. You cannot make a mistake. 


PROGRESSIVE TEACHING METHOD 
“Edu.Kit" uses the principle of “Learn by Do- 
Therefore you will build radios, perform jobs, 
conduct experiments to ithus'rate the principles 
which you learn You begin by tearning the function 
and theory of each of the radio parts. Then you build 
a simple radio. Graduaily in a progressive manner, you 
will find yourself constructing more advanced multi-tube 
radio sets, and doing work like a professional Radio 
Technician. The “Edu-Kit Instruction Books are ex 
ceedingly clear in their explanations, photographs and 
diagrams, These sets operate on 105-125 V. AC-OC, 


The Progressive Radio ‘"EDU-KIT"’ Is Complete 

You will receive every part necessary to build fifteen 
different radio sets. Our kits contain tubes, tube sock- 
ets, chassis, variable condensers, electrolytic condensers, 
mica condensers, paper condensers, resistors, line cords, 
selenium rectifiers, tie strips, coils, hardware, tubing, ete. 
Tools are included, as well as an Electrical and Radio 
Tester. Complete, easy-to-follow instructions are pro- 
vided. In addition, the “Edu-Kit'’ now contains lessons 
tor servicing with the Progressive Signal Tracer, F.C.C 
instructions, quizzes. The “‘Edu-Kit" is a complete radio 
course, down to the smallest detail, 


TROUBLE-SHOOTING LESSONS 
Trouble-shooting and servicing are included. 

will be taught to recognize and repair troubles. You 
will build and learn to operate a professional Signal 
Tracer. You receive an Electrical and Radio Tester, 
and tearn to use it for radio repairs While you are 
learning in this practical way. you will be able to do 
many a repair job for your neighbors and friends and 
charge fees which will far exceed the cost of the ““Edu- 
Kit.” Our Consultation Service will help you with any 
technical problems which you may have 


FREE EXTRAS 
® Electrical and Radio Tester © Electric Solder- 
ing tron @ Book on Television @ Radio Trouble- 
Shooting Guide © Membership in Radio-Television 
Club © Consultation Service © Quizzes © Train- 
ing for F.C.C. License. 


een) 


7 MAIL TODAY Your Order Shipped | 


Same Day Received 
Send me the ‘Edu-Kit" with Money-back Guar- | 
antee-—include All FREE extras 
() Check or M.O. enclosed—postage prepaid 
| r) C.0.D. (U. S. Only)—! will pay postage 
| () Send further information 
Outside U6.A.—No €C.0.0.'s; send check on US 
bank or intern’t'l M.0. for $19.95 Postage prepaid. 
Edu-Kit" for 210-250 V. AC OC $22.45. 


NAME 


| ADDRESS 


| 

| 

| 

| 

| 

PROGRESSIVE “EDU-KITS” INC. 
oul 


| 
| 497 us Unies Ave., Dept. RN-25, Breekiye 11 11, Bags Y. 
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Spot Radio News 
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The 
meeting place, 
Jr., aS host. 
casters, he 
in this 
than 


of WIP served as the 
with Benedict Gimbel, 
In welcoming the broad- 
said that interest 
form of telecasting was more 
evident by the attendance of so 
many broadcasters 

An optimistic 
owners, 
through 
was 


studios 


sincere 


note to the station 
who are seeking financial aid 
this new type of telecasting, 
sounded by James M. Landis 
former dean of the Harvard Law 
School, and special counsel for Skia- 
tron, a subscription-TV service. The 
legal specialist emphasized that de- 
mand for better TV programs and the 
need for additional sources of income 
by many TV stations, would bring 
early support for pay TV. He declared 
that all of the advertising budgets in 
this country would be insufficient to 
support 500 stations, operating 10 
hours daily 

A spokesman for RETMA noted that 
the association was certainly sympa- 
thetic to all new developments and if 
the Commission approved pay TV, 
manufacturers would be ready with 
the necessary gear 

Also on the podium was Ned Irish, 
prexy of Madison Garden. 
Comments by Abel Greene, Commis- 
sioner of the National Boxing Com- 
mission, were read into the record by 
Morris Mogelever of the New Jersey 
State Boxing Commission Others at 
the meeting included representatives 
from WIFE, Dayton, O.; WACH, New- 
port News, Va.; WFPF-TV, Atlantic 
City, N. J.; WLBR-TV, Lebanon, Pa.; 
WTEV, New Bedford, Mass.; WNLC 
TV, New London, Conn.; WOR-TYV, 
New York City: WSTF, Stamford 
Conn.; WIBG-TV, Philadelphia 
WILM-TV, Wilmington, Del.; WKDN, 
Camden, N. J.: WEEU-TV, Reading, 
Pa.; WTTM-TV, Trenton, N. J.; 
WBES-TV, Buffalo, N. Y.; WBOC-TV, 
Salisbury, Md.; WELI-TV, New Haven, 
Conn.; and WHDN, New Brunswick, 
N. J. 


To add more 


Square 


intrigue to the affair, 
the Commission received a sixth re- 
quest for pay-see approval from 
WOCN, Atlantic City, N. J. Manage- 
ment of this station declared that it 
agreed with the others who filed for 
subscription television, noting that 
currently, the availability or non- 
availability of network affiliation 
often represented a “life and 
death factor” in the station’s economic 
ability to stay above water. They 
were not concerned with the method 
used to provide pay-see operation, 
their report added. Rather they were 
concerned with immediacy of action 
on the proposal. Nothing short 

“of a national tragedy” will oc- 
cur, they added, if neither network 
tieup nor some alternative means 
appears for u.h.f. stations to obtain 
headline programming and financial 
support, 


New Flyweight 
Magnemite’ 


iene 
Electric-Motor 
Battery-Operated 
Portable Recorder 


The ideal recorder for newspaper reporting, re 
cording lectures, telephone monitoring field 
reports traveling secretary, on-the-spot inter 
views, reference recording, customer interviews, 
salesmen reports and secret recordings 
Combines, for the first time and efficiency 
of operation with maximum reduction of weight 
Performs anywhere, producing professional re 
sults under adverse conditions. Fly-ball governor 
controlled electric motor plus triple shielding 
assures constant speed and fregdom from hash 
Weather-tight satin-finished, aluminum alloy 
case gives complete protection to recorder. Three 
models available in speeds of 15/16, 1% and 
3% ips, 

Check these unusual features: 
* Records for 4 full hours (Model 310-A) 
* Operates from self-contained dry cells 
* Immediate playback 
* Size; 52 x 9 x 12 inches 


* Weight: only 8 pounds 


case 


Write for complete technica! literature 
and direct factory prices to Dept. RT 


AMPLIFIER CORP. 
of AMERICA 


398 Broadway, N. Y. 13, N. Y. 
*T.M. Reg. U.S. Pat. Off. 


(Adve 


tiseme 


nt) 


“Better make sure first 
that it’s equipped 
with a Jensen needle.’ 
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In the opinion ol Com! 
ird Webster, the 
subscription TV will be up to 


decision to author 


s; they will have to establish 
amend the Com- 


would author 


1 policy and perhaps 
munications Act, which 
service Reviewing th's 
delicate subiect the Commis 
said ‘Ver 


d to that if subscr 


a lee 


is authorized and it 
method ol 


the best hours of 


»bviously be 


prove Ss 


most profitable 


devote 
rather tha 


; } 


Station lcensee 
I¢ subscription rig 
pounding on the ; mission's door 


ition, insur! there will 


I 
I 


e no discrimination il } issuance 
I OI the 


time 


will be fighting to retain 


programming, or at the very 
will expect the Commission to. pre 
mulgate rules which will provide the 
public with a choice of free programs 


during the best hours ind 


view ng 
which will insure tl viewers of rea 


sonable and minatory fees 
lor the 
considerations point to 


tnan 


subscription programs 
Those com- 


mon irrier rather broadcast 
rulations 
introduced 

sion by Rep. Carl 
Hinshaw also accented ie fact that 


the term broadcasting would é to 


type re 
Legislation 


last Congressional se 


be redefined and subscription and thea- 
ter T\ 


type services 


would become common carrie! 
Commissioner Webster wondered, he 
told those at the meeting, if subscrip- 
ion TV were not a method of ‘ 
point-to-point communications, clos 
ly analogous to the system of multi- 
ple-addressed communications or pro 
grams addressed to selected receivers 
He wondered, too, he continued, 
pay-sec rv Was i service 
which only subscribers | pay 
i per-program Dasis 
progran a broadcast se 
American 
| 


common carrier service for hire?” 


public Knows 
ition 
afford 


\ ho doe < 


at segment 
feels it 


iption servi ” 


popul 
either innot 
the subscr 
not want it. to be denied the right to 
view prograrrs on_ publicly-owned 
presently avail- 
ble to them on a no-charge 
ked the FCC member 
rruly a complex problem fa: 
» Commi 
Viewer, too. The 
e an answel . and an 
important answe 


channels, which are 


basis? 


es both 
and Mr 
winter of 


sion and Congress 


MISREPRESENTATION AS to the ef- 
te iver ; of ry 
been soundly 

Trade Commission. In 
in proposed trace 
industry, the FTC 
unfair trade 
“make or publish any 


intennas has again 
Federal 
i brief contain- 
rules for 
notes that it should 


scored by the 
practice 
be an practice to . 
false, mislead 
deceptive statement or 
advertisement, 


ing, or 


sentation, by way of 


repre- 
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LOOKING for the RIGHT 
TV REPLACEMENT 
iG) TRANSFORMER? 


\ 
‘ 
‘\ 
‘ 
As? ‘ 
‘ 


you'll tind it in 


TANCOR’S 


NEW TV 
REPLACEMENT 
GUIDE 


Easier to use ... lists replace- 
ments by manufacturer's model and 


Sas, 


gen iene 


§ wc NCoR 
a neni 


a 


> s* 
Pansrou™ 


chassis number and also by original part number 


I p-to-date 


. over 5600 models and chassis are covered, including 


virtually all sets built prior to 1953 as well as most 1953 models 


You'll save time and trouble when you use this valuable Stancor reference. 


Get itnow from your Stancor distributor, or write us directly for your free copy. 


Many of these units ore the 

result of recommendations of Stancor 

the Stencor Servicemen Ad Port No. 
visory board, composed of the - 
top TV servicemen throughout 
the country 


PLUS 4.8126 

ticol biocking-os ator 

ormer for o Philco 
ding 1953 models 


3534 ELSTON AVENUE 


ExPOR + t 


SCHEMATICS CONVERSIONS 
FOR. SURPLUS? GEAR 
NEW LIST! MANY ADDITIONS! 


self addressed « velope for 
25c for chart explain ng AN 


BOY +220 


GOODHEART BEVETLY HILLS, CAL 


ANOTHER OUTSTANDING JOBBER 


PAYETTE RADIO, LTD. 


730 St. James West 
Montreal, Conodo 


HAS THE 
SENSATIONAL NEW 
470K 7 
SCOPE KIT 
IN STOCK! 


Exact Replacement 


— -_ + 


CORONA 


No. of Models 
For | Using Flybeck 


Hoffman «5035 29 
Philco #32-86555 24 
Philco 32-8565 | 18 
Philco 432-8533 & (32-8534 | 38 
Philco (32-8572 | 5 


« CHICAGO 18, ILLINOIS 


© Excellent Reception 


© Easy Assembly 
, SINGLE BAND SUPER 


2 BAND AC-DC SUPER 


All kite suertied tess wire and 
jude 25% deposit with C 0.0. « 


CORONA RADIO & TY CO 


236 wteaery sT “tw yvoexn 6. 


Standard Brand Warranty * BRANDED «Bulk or Individually Boxed 


6ACc7 
6AHé 
6AK5 
6AL5 
6A95 
6AG5 
6AT6 
6AU6 
1X2A 6AV6 
395GT 6B4G 
334 6 6BA6 
3v4 , ‘ 6BC5 
su4G ... 6BE6 eos @ 
5Y3GT 6BG6G 1.16 


More than 400 types in stock. 
Orders less than $10.00-—add 
nclude postage 
division 


1.00 service charge 


NEW! 
ENLARGED! 
REVISED! 


SPECIAL OFFER on this 


COMPLETE RADIO 
ENGINEERING 
LIBRARY 


® 5 Volumes © 3872 Pages © 2770 Illustrations 


up-to-date e« 


Pus me 


slume library « 


jall 
fields of practical design 


SET INCLUDES: Hastman’s Fundat 
\ ium Tubs rd ltd Terme 
ird bed Everitt's Communica 
Iingineering nd hd. ; Hund’s High Fre 
Measurements, 2nd hd and Hen 
Radio Engineering Handbook, 4th Be 


SPECIAL LOW PRICE EASY TERMS 
SAVE $10.00 Regular 


'; when bought as 


nentals © 
n's Radio 


1 
neerin 


price of books is 
a set, you pay only 


ind on easy terms 


f~——— (0-DAY FREE TRIAL —-——-4 
McGraw-Hill Book Co., 330 W, 42nd St, N.Y. C. 36 
! f 0 da PREE trie th RADIO EN 
GINERRING LIBRARY If not fled | wi retur 
Otherwise iw « ( i lelive 

i ond $6 at t > month 
feliy f you t payment 


“ 
! witit 
| 


ame re 


' 


n 

- 

I 

1? RTN-1 
This offer applies to U.S. only 

Lsea ew aeaeeaeaeaaaoand 
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All prices subject to change without notice 


6SN7GT 12SN7GT .. 
678 ; eo. 12BG6G 
6V6GT 19Ts8 .. 
6w4GcT 25B96GT .. 
6W6GT 25L6GT 
6X5GT 35685 . 
12AT6 35C5 
12AT7 

12AU6 

12AU7 

12BA6 

12BE6 

12BH7 .. .53 


include all your needs when ordering. . 
Terms: 25% with order, balance 0.0 


Please 


F.O.8. New York City. Mail order 


Exam-eter 


A must for the TV serviceman—Solar's famous 
Model CF is a sturdily constructed, retiable in 
strument designed to simplify Television and all 
other servicing 
@ Has exctusive patented Quick-Check circuit for 
qualitative tests and intermittent checks with 
out unsoldering capacitors 
Capacitance bridge——-10 mmf to 2000 mf in 
4 ranges 
Power ftactor—0 to 50 percent 
insulation resistance——3 to 10,000 megohms 
Electrolytic leakage current reads directly on 
4'/,” meter 
Built-in d-c power supply continuously adjust 
able from 0-550 volts for electro ytic con 
denser tusts at rated voltage 
100 ohms to 7.0 megohm A-C resistance bridge 
0.600 voit, D-C vacuum-tube voltmeter 
10-50 volt A-C vacuum-tube voltmeter 
Quality Components for Long, Trouble-free Serv 
fee @ 115 V. 50-60 cy 
Complete with test leads 
Instruction manual 
Price: 
Ready to operate 
20° deposit with order. Balcnce C.0.0 
Write for discounts 


ARCEE ELECTRONICS CO. 


74 Cortianat St New York 7, NM. ¥ 


Jobbers 


j Att.: Schools, Labs, Hams! 


We 1 rt re— . 


CASH = 


HARJO SALES CO. 


4109 Burbank Biva 
Burbank. Calif. Cable HARIC 


oo” «6E6ePERy , 
| RADIO-TELEVISION 


TP \ 
) C 


{ 
HOOK ae 


V ) Get More Service Colls with 


a\ wien 
wees) EICO DECALS 
For Store Windows & Cors 
Write EICO 
Brooklyn 11, N.Y. Dept. OE-1 


- | 
“tical, 


TS) nS RUaMe TS 


label, mark, brand, o1 
cerning their (antennas) uniqueness, 
performance, ability to bring in dis- 
tant transmission or utility for very- 
high or ultra-high reception.” 

tapping misleading built-in and in- 
door antenna advertising, the FTC 
says that it should also be an unfail 
trade practice to make the “un- 
qualified general repre that 
TV sets equipped with built-in or in- 
will 
they were 


otnerwis¢ con 


sentation 
door antennas satis- 
factorily as if 
with outdoor antennas, 
not the fact. When representa- 
tion is true only in a limited number 
within a limite 


perform as 
equipped 
when such is 
such 
of locations, o1 i radius 
or TV 
under 
or unde performance 
tions, it Is an unfair trade 
under this rule to fail to make 
disclosure of such limitations 
Also under consideration by the 
Commission are definitions for high 
fidelity, covering the specific charac 
teristics that speakers 


transmitting stations, o1 
specially favorable 


other 


only 
conditions 

limita- 
prac Tice 


a clear 


amplifiers, cat 
tridges and enclosures should 


truly wide-rangé 


poss¢ SS 
‘o insure 
tion 


TERNATIONAL TV RELAYS, 
«4 by many as 
Ta serious audience 


reproduc- 


dis- 


moon talk, nhave 
in | urope A 
ico, the BBC called a con- 


) ‘1 London to discuss con- 
unental relays and make 
engineering 
ups during Christmas and New ars 
Which might become permanent dur- 
ing '54 

The networks would include, it was 
said, the existing BBC 


of seven stations in the British 


preliminary 


arrangements to ook- 


105-line net 
Isles 
the West German 625-line link of eight 
from Berlin to 
between these i 


extending 
Baden-Baden, and 
composite network 
RTF 819-line 
Lille (with an 
bourg), the Belgian 
and the 
line stations at*Lopik and 

Since cenverters will play an im- 
portant role in network operation, it 
decided that, for the Christmas 
programs, each would be 
responsible for the provision and in- 
stallation of a converter where the 
incoming was of a 
standard; an 
station may be employed for this pur- 
Such a station would form a 
link between a 405-line network to the 
west, an 819-line network to the south, 
and a 625-line link to the north. Each 
network, it was noted, would feed 
signals of its own standards to the 
converting station and would in turn 
be fed according to its own standards 


stations 


comprising the 

Paris and 
extension to Stras- 
625/819-line sta- 
Dutch 625 


Eindhoven 


stations at 


tions at Brussels 


was 
broadcaster 


signal different 


international converting 


pose 


The novel conference was atiended 
by representatives from Belgium, 
France, Germany, the Netherlands, 
the BBC; and members of the Euro- 
pean Broadcasting Union. 

Everyone eagerly looks forward to 
the inauguration of this unique link, 
one of the most unusual in the history 
of TV L.W. 
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FAMOUS MAKE 
UHF CONVERTER 
whet © 


yALue! $2450 


Matchless performance on ali UHF channels from 14 
thru 83. Includes latest engineering techniques. Easy 
tuning, no “channel bunching Unique power supply 
and built-in Bow-Tie UHF antenna, in stylized bake 
te cabinet. Easy to install. 117 V., 60 cy. AC 


No. X-100 — 
$14.75. Fine for XMAS VALUE! 
re Recording, 


— z CRYSTAL 
a wn am 
meved metailic fin- MIKE 
sh. For desk or 

me use. %”-27 $595 


thread for floor 
rand, Wt. 1% ibs. We. S4F3S0 


Brush BA-116, reg 
list 


SYLVANIA POCKET OHMMETER 


Reads 0 to 10,000 
Ohms Handiest 
tester yet! Direct 
reading Uses one 


Pencilite 
Batts. 2 for 15¢ 


BIG SAVINGS! 
CONICAL ANTENNA 


All-Aluminum 
No. $-5103 


$295 


channels 2-13 
element: 
oss arm 

Less mast, 6 Ibs 


Dual-Stacked 
$5.95 


No. $-5104 
300-OHM LEAD 
45 mil, 222 7-strand 
Ne. $-5053 Brown —_———— 
No. $-5054 Clear $1.29 per 100 #t. 
Per 1000 ft $9.00 


~ COMMUNICATION RECEIVERS AT HUDSON | 


Complete stocks, all standard makes, lowest prices! 


hallicratters ational 
S$-38C $49.50 SW-54 $49.95 


» PHILMORE “Easy-to-Build™ 
oe AC-DC RADIO KITS 


\ 70018 — 2-tube, broadcast 
giFts' less tubes $7.50 
Kit of tubes 1.68 
7001¢ — 3-tube, broadcast 


less tubes 
& Shortwave, $11.95 
2.63 


CLAMP-ON 
INDOOR 
ANTENNA 


No. $-3018 
$109 


Handy, practical, effici- 
ent! Clamps on back of 
TV cabinet, shelf. Tele- 
scoping 4-ft. elements 
Terrific buy! 2% ‘ibs 


=e y, 


Kit of tubes 


1-phone headset 


J Just 
* OUT! 


Hudson's Sensational 
“GIVEAWAY CELEBRATION” 
Bargain Bulletin » on 


dreamed of Values in Radio 
& TV Equipment and Compo- 
nents. Dont miss out! Send 
for YOUR FREE COPY today 
Dept. A-12 


48 West 48th St., 
New York 36, N.Y 
ir iy 
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212 Fulton St. 
New York 7 
4060 


U.H.F. Tuners 
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labeled “Ant,” the other “Mix.” The 
bandwidth is determined by the amount 


of coupling (mostly 
tween networks 


capacitive) be- 
and is adjusted by 
trimme1 The 6AF4 
conventional but note 
employed 


opening or 


the nylon screw 
oscillator is 


that 


each 


four r.f. chokes ar: 


subject to shortin 

When the 
found to be 
to check 


1) 
} 


grounding oscillator in tl 


tuner is inoperative, be 
chokes 

rhe top view of a Mallo onvertet 
th ’ ! I “i mr l 


} idijust- 


I aaj 


sure these 


the r.t 
from the top The oscil- 


icking network 
condense! aiso 
ble from the top, is located behi 

the 6AF4. The 1N72 mixer crystal is 
mounted on spring clips the 
need for soldering to the crys 
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and visible in 


Despite improvements in 


the moving contact arm, the 
mechanism occa 
trouble 
Contact cl 
ing fluid and a good lubricating g 
Anothe1 
of service calls is the difficulty in 
tracking the tuning mechanism ove! 
the entire band. Where only one u.h.f 
received, solved by 
peaking up the trimmer adjustments 
for best response at that station. When 
several u.h.f. stations can be picked up, 
a compromise alignment must be 
achieved, favoring the weakest sta- 
tion. 

Representative of the 
transmission line type of 
the Granco system 
Fig. 2. Here the two r.f. networks 
and jhe oscillator tank circuit 
quarter wavelength transmission lines, 
and the frequency is varied by 
of a noncontacting plunger which ef- 
fectively reduces the length of the 
line. Since there is no metal-to-metal 
contact in this tuning device, inter- 
mittents due to the tuning action 
practically nonexistent. Tracking ad- 
justments for each of the tuned 
can be made in two ways. A master 
trimmer condenser, from 
the top of the tunes 
the three networks. In addition, the 
relative position of each plunger can 
be set by turning the screw which 
holds the plunger onto the main tun- 
ing plate. By using these two adjust- 
ments, it is possible to track the r.f. 
network and oscillator fairly closely, 
and optimum results for at least two 
u.h.f. stations can always be achieved. 
With the exception of contact trou- 
ble, the tuner and converter 
is subject to any of the other defects 
found in u.h.f. equipment and the trou- 
bleshooting methods outlined previous- 
ly apply. 
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The Standard Coil 82-channel tuner 
described in the September, 1953 issue 
of Rapio & TELEVISION NEws is some- 
what different in its susceptibility to 
trouble in the u.h.f seing a 
turret tuner, troubles can be isolated 
by using a new set of coil strips when 
the defect appears only at one chan- 
nel, and by removing the entire drum 
when the defect appears on all chan- 
nels. Fig. 7 is a diagram of the u.h-f. 
portion of the tuner, and Fig 
a u.h-f. coil strip corresponding to the 
marked “D” in Fig. 7. The 
contact pins on the coil strip are un- 
derneath the coils condenser 
blades The u.hf this 
tuner works in channels 20 
to 29, 30 to 39, etc., witt 


section 


3 shows 
section 


and 
portion of 
‘ade Ss 
each of the 
coil plates covering one decade or ten 
channels rhe individual channels, or 
digits, are selected by means of a 

which ro- 
tates inside the drum and varies the 
capacity of the condensers whose sta- 
tor blades are seen in Fig. 3 

In the Standard Coil tuner contact 
trouble is confined to switching from 
channel 19 to 20, 29 to 30, ete., and 
this trouble can be cured. in the same 
manner as contact trouble in the v.h.f 
Standard Coil tuner. The use of wip- 
ing contacts is designed to cut down 
corrosion and trou- 
ble 

In addition to three master trimmer 
condensers mounted on the uh. 
each individual coil plate can 
be adjusted for optimum performance, 
and to mistracking and the 
resultant weak signals. This adjust- 
ment can be done by spreading or 
compressing and bending the 
slightly Because the 
embedded in the plastic 
coil strip, care must be taken in any 
adjustment to avoid breaking the 
strip With the Standard Coil 82- 
channel tuner, it is possible to get 
maximum signal transfer on at least 
one channel in every decade, making 
the over-all tracking quite constant 

The input network consists of three 
condensers and two shunt coils, mak- 
ing up a two-section high-pass filter 
(see Fig. 7). This filter wil! prevent 
interference from strong v.h.f. stations 
and police transmitters. Other defects 
such as an inoperative oscillator, or a 
defective crystal mixer, can be located 
and repaired by the method outlined 

The Kingston Products u.h.f. tuner 
which is used widely in the Regency 
line of converters and tuners, differs 
from most of the other tuners in that 
only a _ single-tuned r.f. network is 
used. Furthermore, the tuned trans- 
mission line used here consists of a 
parallel balanced line which has a 
sliding, shorting spring for tuning 
The appearance and tuning arrange- 
ment of this mechanism is shown in 
Fig. 4. In order to simplify the me- 
chanical drive and to save space, the 
parallel lines are curved around the 
outside of the assembly. The lower 
half of the unit contains the oscilla- 
tor tank circuit, also a_ balanced, 
parallel transmission line. Trouble- 


dielectric rotor assembly 


decrease contact 


chassis 


correct 
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stator blades 


Stators are 


shooting this tuner is made a little 
difficult by the fact that the oscillator 
socket is not easily accessible. Check- 
ing the r.f and other parts 
for shorts solder connections, or 
other defects, especially those causing 
intermittents, is quite involved 

Improving weak signals by better 
tracking can be done quite efficiently. 
Note that there is one oscillator track- 
ing trimmer and two separate trim- 
mers for the r.f. network, one affecting 
the entire band, the other tuning only 
the lower u.h.f. channels. Additional 
adjustment is possible by changing the 
position of the oscillator or r-f. sliding 
short on the main tuning pulley. 

Contact trouble may occur; 
ever, the shorting spring and trans- 
mission line elements are all silver- 
plated to reduce the need for contact 
cleaning and lubrication 

The Kingston Products tuner has 
only a single-tuned r.f. network with 
fixed coupling to a broadly-tuned an 
tenna loop and this permits slightly 
more oscillator radiation than in the 
more sharply tuned u.h.f. tuners, espe 
cially when the tracking is not opti- 
mized. The original tuner 
also does not have a built-in high-pass 
filter but the Regency converter 
contain such a 
terference. 

The basic u.h.f. portion of the Philco 
tuner is shown in Fig. 8 
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how- 
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does 
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This tuner 
tuning and employs an 
well-constructed, ganged 
variable condenser as the heart of the 
tuning mechanism. The circuit dia- 
gram in Fig. 8A shows an input filter 
to keep out v.h.f. and i.f. interference 
and a 150-ohm matching section which 
connects to suitable 
tenna coils. Note that each resonant 
circuit is made up of 
works, connected in parallel 
tenna tank, for example, has 
networks, L,, one half of C,, and C,, 
connected in parallel with L:, Cy», and 
the second half of C,. The result of 
this arrangement is to make the 
and condensers physically practical 
and also to permit balanced operation. 
Ar idea of the appearance of these 
net\ orks obtained from Fig 
8B. The coils are flat strips of brass, 
bent into horseshoe shape, and 
mounted directly on the stator blades 
of the variable condenser Using a 
balanced circuit permits grounding the 
rotor shaft and this allows a simple 
mechanical assembly. The electrical 
performance of this system can be 
compared to that of other continuous 
tuners having a double-tuned r.f. net- 
work, except that because capacity 
tuning is used, the bandwidth of the 
r.f. section will vary somewhat over 
the u.h.f. band 

An inoperative tuner, especially 
when the oscillator is at fault, is fair- 
ly simple to repair since the oscilla- 
tor tube socket and all components are 
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of test points is provided. To check 
the oscillator operation, the grid cur- 
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can be measured by using the 
test point and, similarly, the 
mixer current can be meas- 
ured without unsoldering or disturb 
ing anything 

For tracking the oscillator two 
adjustments are available, the trim- 
mer Cy, which sets the high-frequency 
end, and the slug tuning of coils L 
and L which should be set at the 
low e of the u.h.f. band. Each of 
the 1 networks one tracking 
trimmer, and to get good tracking at 
points in the band sometimes 
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components 
tuner. Locating 
removal of the 
and after that, mechanical 
inspection will generally turn up the 
guilty part. When an intermittent ap- 
pears due to tuning, two possible trou- 
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much wider than the oscillator section 
so the latter should be the prime sus- 
pect.) The other trouble spot is at 
the rotor shaft grounding springs 
Poor grounds at one or two spots are 
sometimes due to a speck of dirt 
which into the groove and lifts 
the spring away from its usual con- 
tact point Cleaning the grounding 
springs and surrounding areas with 
contact cleaner will usually clear up 
this type of trouble 
Interference due to v.h.f 
or if. signals is rarely a problem in 
the Philco tuner due to its 
input filter network and _ its 
narrow r.f. bandpass. Similarly 
lator radiation is at a minimum when 
the tuner is properly aligned 
Another widely used u.h.f. tuner 
which employs a variable condense 
is the one produced by General In- 
strument Corp Unlike the Philco unit, 
the GI tuner flat 
which condenser-tuned at 
end. Tracking is difficult if opti 
mum performance on several stations 
but as a last 
again possible to bend the rotor 
slightly. Intermittents 
are handled as described for the 
Philco tuner. Most of the currently 
models of the G/ tuner 
1 oscillator 
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of course, the possibility of 
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visible or 
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four 

inoperative tuner 
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4 interference 
tvpe ot tuner 
u.h.f. and v.h.f 
received, most of 
be traced to a particular section, and 
often even to a single suspected com- 
ponent. Knowing the four u.h.f 
tuner troubles and being familiar with 
the features of u.h.f. tuners, 
the technician will not find 
it difficult to troubleshoot u.h.f. tuners 
or converters 

In addition to the electrical defects 
described in this article, experience 
shows that a good portion of all serv- 
ice calls involving u.h.f. tuners is 
due to purely mechanical defects in- 
volving dial lights, dial cords, knobs 
slipping, etc. Considering these simple 
mechanical repairs and the almost 
equally easy electrical troubleshoot- 
ing, there should hardly be any occa- 
sion for the capable technician to 
refuse service work on u.h.f. tuners or 
to simply refer everything back to the 
manufacturer. Aside from the 
waiting period which often irritates 
the customer, his confidence will be 
retained by demonstrating that 
the latest u.hf 
problem to his 
technician, 
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"MR. WIRELESS” 


By C. HOWARD BOWERS 


HIS column is dedicated to “Old Time 

Wireless Operators.” If you were 
among those pioneers of 1912 or there- 
abouts, please write us YOUR story. 

With this issue we have the story of 
“Mr. Wireless,” himself—Commander 
Edwin W. Lovejoy, U.S.N.R. Comdr. 
Lovejoy is now identified with the 
Federal Communications Commission, 
Washington, D. C., and is a very busy 
man. We feel very fortunate in getting 
his story. The Commander, known to 
his friends as “Ed,” practically cut his 
teeth on a spark-gap! His first “Ticket” 
was a “Certificate of Skill in Wireless 
Telegraphy,” issued in I911 and al- 
though “Ed” admits having been chief 
operator and office manager for the old 
United Wireless Telegraph Company at 
‘PJ’ East San Pedro, Californi: 
1912, age 18, we have reason to believe 
that that was not his first professional 
wireless job; however that is one detail 
we will have to skip! Station “PJ” (later 
“KPJ”) handled a considerable amount 
of ship traffic in the Los Angeles area 
also quite a volume of point-to-point 
traflic with the company’s other station 
at Avalon, Santa Catalina Island. 

In 1913 United Wireless was absorbed 
by the Marconi Wireless Telegraph Co. 
During 1914 our subject pioneer oper- 
ator accepted employment with the Fed- 
eral Telegraph Company (of Califor- 
nia )—later known as the Mackay Radio 
and Telegraph Company. The old Fed- 
eral Company was then using the Poul- 
sen Are System and “Ed” was one of 
the first operators to use an Are Trans- 
mitter on sea-going vessels. In succes- 
sion, he was assigned by Federal to their 
stations, KFS-San Francisco, KLS-Los 
Angeles, and KFZ-Inglewood, Caelifor- 
nia. (Ships appealed to “Ed” only while 
tied to the dock!) 

On April 10, 1917 “Ed” joined the 
Navy as Chief Electrician’s Mate (Ra- 
dio) and served as radioman until June 
1919. And, we quote, “That ended my 
career as a radio operator!” From that 
time, he went on to serve as Radio In- 
spector at Baltimore, and San Francisco. 


| He later served as Radio Engineer and 


Inspector for the old Federal Radio 
Commission and the Department of 
Commerce (Radio Division), predeces- 
sors of the present Federal Communica- 
tions Commission. His most important 
post was that of Supervisor of Radio, 
7th Radio District, Seattle, Washington, 
from 1928 to 1933. Radio Inspector 
Lovejoy was well qualified to check 
other operators as he himself held an 
“Extra First Grade Commercial Oper- 
ator License, (Pink Ticket) which re- 
quired additional technical knowledge ; 
also a code speed of 25 wpm Morse and 
30 wpm Continental. 

Having retained his US Naval Re- 
serve status and having advanced to the 
rank of Lieut. Commander, “Ed” was 
ordered to active duty in May 1941 as 
Electronics Officer to study radar. That 
was before Pearl Harbor and as World 
War Hl advanced, he also advanced to 
full Commander (1943) and continued 
as Electronics Officer at several of the 
country’s most important Navy Yards, 
until 1946, when he was mustered out of 
service. 

Commander “Ed” Lovejoy has an en- 
viable record in the field of radio and 
electronics, and we are sincere in tag- 
ging him, “Mr. Wireless.” —0 
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juild this new 


including vertical and hori- 
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to come 
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instructions 


$5.00, 
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Within the Industry 


(Continued from page 36) 


Jr., Prestwood Elect 
ta, Ga.; Ralph E. 
Ine Chicago 
son, World Radio Labs 
Bluffs, Iowa; Elliott 
kinson Brothers, Dallas: 
stein, Federated Pu; 
York City; R. V 


Augus- 
Walker- 
Leo I. Meyer- 
Ine Council 
Wilkinson, Wil- 
Max I. Ep- 
chaser, Ine New 
Weatherford, R. V. 
Weatherford Co., Glendale, Calif.; H. 
M. Carpenter, Thurow Dist 
Inc., Tampa, Fla.; and L. B. Calama- 
ras, executive vice-president of NEDA. 
* * * 
ALBERT E. HYLAS has joined the en- 
gineering staff of Industrial Television, 
Inc. as chief devel- 
opment engineer 
Formerly 
ated with 
search division of 
Allen B. Du Mont 
Laboratories, Inc 
in his new post he 
will be concerned 
with the design and 
development of new products for both 
military and commercial applications. 
He brings to his new a di- 
versified background in electronic de- 
sign which has included work on color 
TV receiver and studio equipment, 
loran, and specialized test equipment 
+ > > 


ronics Co.. 


Walker, 


ibutors, 


assocl- 


the re- 


position 


RAYMOND S. PERRY has 
president of Federal 
Radio Company 
ROEMER who 
president in charge of 
of the domestic 
company, 


elected 


Telephone 


been 
and 
HENRY C. 

named 
administration 
division of the parent 
International Telephone and 
Telegraph Corporation CHARLES 
B. DENTON is the new marketing man- 
for Weston Electrical Instrument 
Corporation In this eated 
he direction of the ad- 
vertising department but also assumes 
responsibility for the retail 
and distributor products MAJOR 
WILLIAM J. SCHOENBERGER, recently) 
released from active duty with the Air 
Force at the Wright Air Development 
Center, has joined Insuline Co 
America as 


president 


succeeding 


has been vice- 


ager! 
newly-cl 
post, retains 


sale of all 


pora- 
the 
Elec- 


de- 


fion of assistant to 
firm’s 


tru 


General 
made three 
partmental appointments in its newly- 
formed Commercial Equipment De- 
partment. PAUL L. CHAMBERLAIN has 
been named manager of the broadcast 
equipment department, H. BRAINARD 
FANCHER is the new manager for ger- 
manium products, while HARRISON 
VAN AKEN, JR. will be in charge of 
communication equipment  « TO 
motion of JACK D. HUGHES to the 
position of vice-president and opera- 
tions general manager has been an- 
nounced by Littelfuse, In He was 
formerly vice-president in charge of 
sales. He will continue to supervise 
sales in his new post S. W. GROSS 
has been named vice-president in 
charge of for the Emerson Ra- 
dio and Phonograph Corporation. He 


( Tompany has 


sales 
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EQUIPMENT 
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ALL PRICES ON REQUEST 
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Check This Value in 
PORTABLE FM XMTTERS & RCVAS 


\ 


$39.00 


25 WATT PORTABLE FM XMTTER 


Mode! S6SA,. I er 


IMPORTANT 


HAN 


V&H ELECTRONIC INDUSTRIES, Inc. 


Dept. RT, 2033 West Venice Bivd 
LOS ANGELES 6, CALIFORNIA 
Phone: REpublic 3-1127 


December, 1953 


is returning to the company after an 
absence of nine years during which he 
engaged in his own business in the 
electronics field The Rectifier Di- 
vision of Sarkes Tarzian, Inc. has made 
several new appointments of interest to 
the industry STANLEY NICIEJEWSKI 
is the new sales manager, ALFRED 
D'URSO is the new assistant sales man 
ager of distributor sales, while FRED 
LUCAS has been named assistant sales 
manager of industrial sales AL- 
LEN N. WHITE, JR. has been appointed 
sales promotion manager of the Ws 
inghouse Television-Radio Division at 
Metuchen N J He succeeds FRED 
McCARTHY who has resigned 
ROBERT D. HALLOCK is the new 
manage! for American Micyro} 
Company of Pasadena He will be in 
charge of engineering and production 
and will be responsible for the deve 
opment and design of new models 
the company’s line Pyramid Elec 
tric Company has appointed WILLIAM 
J. SLAWSON to the post of assistant 
sales manager of its jobber division 
He formerly held a similar post with 
Federal LOUIS W. SELSOR is now 
handling distributor sales for the Jen 
sen Manufacturing Company of Cl 

go He was formerly sales mana 
for the National Vide Corp 
WOODRUFF BURR has ‘en appoin 
buver of cabinets for the radio 
television division of CBS-Colu 

Tne He was formerly with Ge 
Electric Company and for the la fi 
years with Allen B. Du Mont Labhe - 
tories, In WALTER H. HAWK has 
been named manager of television op 
erations for Federal Telecommunica 


tion Laboratories 


> 


DAVID GNESSIN has been named 
cational director for Transvisio 
He has been serving 
as editor of the 
company s televi- 
sion kit instruction 
booklets 

He is well-known 
in the service indus- 
try both for his lec- 
tures and for his 
articles in the tech- 
nical press. He has served as editor 
of the company’s “Television Notes” 
magazine for the past four years 

In his new post, Mr. Gnessin has 
planned many more publications to ac 
quaint the public with the true picture 
of television and to counteract adverse 
publicity about television servicing 


> * * 


THE SECOND ANNUAL Internationa! 
Sight and Sound Exposition has been 
scheduled for September 30, Octobe1 
1 and 2, 1954 at the Palmer House in 
Chicago 

This year’s event, which drew mors 
than 21,000 hi-fi enthusiasts, will be 
expanded in both size and scope. An 
additional floor will be reserved for 
exhibition purposes 

Plans for the 1954 event will be 
announced shortly. —{ 
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the source of trouble. 


nels, receiver 
Eliminate var ables. 
insure accuracy with 
direct meter read 
ings on the FSM 


man antenna 


Don't lug sets 
The Transvision 
FSM makes 
installation easy 


are 
Call 


backs are eliminated. 


Wide range: Measures field strength from 
10-50,000 microvolts. Has Fringe Area Switch 
13 channel selector. 
Individually calibrated on every channel. 
ADAPTABLE for UHF 
Model FSM- 4,for 1101 1¢ nly 
with tubes. We. 13 Ibs net $69. 
Model #SM-4B8, for 110V AC and Battery 
Operation (case and cables included; batteries 
We. 22 lbs net $89. 
Order from your Jobber or from factory: 


TRANSVISION INC., NEW ROCHELLE, N. Y. 
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(Continued from page 72) 
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man-made 
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a6 db 


time at 
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noise is 


50 per-cent of the 
location free from 
assumed. Instead 
an ante nna with 
gain channels 2-13 and one 
with a gain of 13 db channels 
14-83 Under 
required signal 
duced to 47 db above 1 
meter on the low 
the high channels, 
u.h.f. channels.’ 
“Whicn 
volts 
and 
nels,” Barnes 
“A lot of 
pamphiet 
methods 
Mac 
most interesting Was 
visual <« 
the r.m.s 
picture 
those 


dipole we use 
on 
on 
those circumstances 
strengths can be re- 
olt 
channels, 56 


and 64 db 


microy per- 
db on 


on the 


like 


low 


224 
the hig 
u.h.f. chan- 
transiated 


looks about 
on the 


1600 m 


micro 
630 on 
crovolts on the 
quickly 
the 
the 


information Is ¢ 
put out by the F< 
arrive at 
“but 
the fact 
had to be 30 
level 
noise 
the receiver as 
generated within the 
The difference 
minimum of 47 
B service in channels 
This 17 db of 
equivalent to 
per-meter; so we arbitrarily 
that the level should not 
7 microvolts-per-meter at 
tion where a 


sivel 
on 
use to these hig 
ures,’ one of the 
that the 
db 
satisfactory 


include 


well 


contined; 
rrie! above 
noise 
The 
external to 


for a 


sources 


4s noise 
itself 
and our 


receiver 
between 30 db 
db for Grade 
2-6 is 17 db 
maximum noise is 
about 


seven microvolts 


can Say 
noise exceed 
any loca- 
television receive 
rural location.” 


that much 


is to 
be used in a 

“Have we 
around here?” 

“Personally, 
anywhere near 
average 


got noise 
think we ha‘ 
much noise at the 
location here in town. To be 
sure of this, the noise would have to 
be measured with a_ special 
meter; but we can get a rough idea 
by using our service field strength 
meter to measure the signal delivered 
to the and noticing how much 
nal strength is needed to overcome 
noise interference. As you know, 
time we get a signal of even 
microvolts here, roise 
problem at all. From 
that the average noise 
be considerably 
per-meter. To 
we connect our 
to an antenna 


I do not 
that 


noise 


set Ssig- 
all 
any 
100 
ceases to be a 
this I deduce 
present must 
less than 7 microvolts- 
verify this, whenever 
field strength meter 
and set it to an empty 
channel, we seldom get a reading of 
more than a microvolt or so. Every- 
thing seems to indicate that the 
level in this urban area is fairly 
to what would be expected in a rural 
area.” 

“What kind of 
lering about?” 

“All kinds: auto ignition, 
drills, electric razors, sweepers, 
mixers, electric sewing machines, x- 
rays, diathermy, high tension lines, 
diesel engizess 2nd—I must not forget 
to mention—interference produced by 
you radio amateurs. I tried to point 
out that silencing all these noise 
would mean the stopping of 


noise 


close 


hol- 


noises were they 


electric 
food 


sources 
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(CD Send FREE copy of your new TV Kit Catalog, 


' City 


RADIO & TELEVISION NEWS 


iilding, cleaning, power 
bone-setting, etc., etc. A 
amount of noise is bound to 
always, and any attempt 
to reduce it to absolute zero is foolish 
and impractical. 
“As long as it stays within reason- 
able limits, the way to better recep 
tion lies in increasing the _ signal 
delivered to the set and in improvin 
the set's ability to make the most of 
that signal after it g Increased 
transmitter power, his r gain anten- 
nas, and improved signal-to-noise 
tio in receivers are thi factors th 
have already helped fringe area 
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come-lately in television reception You, too, can have the lines—that meet your exact 
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B ew say! a he ad em ly a 110V. Ac POWER SUPPLY 
eens Sram eee Twen, SS ante POR ANY 274-N RECEIVER 


There is no sadder sight tl 


young pe imist except 


SAVE MONEY!. SAVE SERVICE CALLS! 
CHECK ALL TV, RADIO & PICTURE TUBES 
with tos VISULITE TV TUBE CHECKER 


NO TECHNICAL KNOWLEDGE REQUIRED ce the STON receiver. Guty 60.08 
Simple instructions Furnished 


SAFE— QUICK — FOOLPROOF . t trans. for 274N rece 


mist.’ ” 


WISCONSIN CLUBS 


HE Wisconsin Council of Radio Clubs 

recently held its annual meeting at 
Watertown, Wisconsin and elected new 
officers for the coming vear. 

John C. Dovle, W9CGPI of Milwaukee 
was named president of the Council; 
Victor Stroebel, W9XAS of Rio was 
elected vice-president; Harold Peterson, 
WSNLH of Sturgeon Bay was named :. Gres oe ; OFFENBACH-REIMUS 
secretary; while Wm. Kerswill, W9LED 1564 Market Street, San Francisco, Calif. 
of Wausau is the new treasurer. —50 
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SPLINED TUNING KNOB 
ron 274N RECEIVERS 


i e OF te 


PERFORMS 1001 ELECTRICAL CHECKS! 


sou ° on 10 
Day money eacK eva ARAN 
Tee 


eeeeeeaeeeeeeeee 
eeeneeeeeeeeee 


Do as TV 
manufacturers do 
eee USE Hi-Vo-Kaps 


Centralab 

TV Hi-Vo-Kaps 

are the accepted 
standard of television 
manufacturers. That's 
why they're the recog- 
nized service leader too! 


They will withstand 
continuous overload, up 
to TWICE rated 
working voltage and 
come back for more! 
Capacitors are 
complete, ready to 
install. 


Hi-Vo-Kaps are 

100% tested at rated 
test voltage. You 

get a tactory- 
guaranteed exact 
replacement every time 


Use Hi-Vo-Kaps for 
filter and by-pass in 
TV high-voltage 
power supply and 
pulse filter for cathode 
ray tubes. You'll find 

them the fastest 
safest for guaranteed 
servicing capacitors 
you've ever used. Ten 
different combinations 
available individ- 
ually packaged for 
instant use. See your 
Centralab distributor 
for stocks NOW. 


TTT eee) 
CENTRALAB, fis 
A Division of Globe-Union Inc. — 
910-1 E. Keefe Ave., Milwaukee 1, Wis, wy 
Please send me latest technical data on 


Centralab’s Ceramic TV Hi-Vo-Kaps. 


City Zone State 
“err TTT eee ee rs 


~ 
“i 


SERVICE HINTS ON 
WESTINGHOUSE TV SETS 


MODEL H.-196 

Insufficient picture width. 
If, under very low line voltage condi- 
the picture width is not suffi- 
even though the width control is 
maximum, check the code num- 
ber on the deflection yoke. (This num- 
ber is located under the “V" number 
on the yoke.) If the number is 98, 108, 
or 118, replace the yoke with one car- 
rying any other 

Poor vertical hold 
In weak signal areas, the vertical sync 
may be improved by replacing the 
12ZAU7 sync amplifier tube (used in 
early production chassis) with a 
1LZAT7. The 12AT7 is a medium-mu 
tube and will provide greater sync 
amplitude than will the 12AU7, which 
low-mu type. This change is a 
direct substitution; no wiring changes 
are necessary 


tions 
cient 
set at 


code 


e 
‘ 


Is a 


Prolonging tube life 
To prolong tube life in this model, re- 
place the 5Z4 low-voltage rectifier by 
a 5V4G. The 5V4G has a higher cur- 
rent rating than the 5Z4 used in early 
production This is a direct 
substitute; no wiring changes are 


chassis 
nec- 
essary 

120-cycle modulation 
This condition may be 
feeding the tooth 
6AT6 a.g.c. amplifier 
point 
To effect 
ing 

l. Remove 
junction of R 
(220.000 


eliminated by 
voltage to the 
from a different 


saw 


this change, do the follow- 
the lead between 
(18.000 ohms) 


resistors in 


the 
and Rx» 
the grid 
the 6BG6 horizontal 


ohms) 


circuit (pin 5) of 


! 
a] 


output tube, and Ce, the .01-safd. con- 
denser, to pin 1 of the 6AT6 
companying diagram.) 

2. Remove R replacing it 
piece of solid wire 
3. Disconnect Ra, 


(See ac- 
with a 


6800-ohm resistor 
in the plate circuit (pin 5) of the 
6AQ5_ horizontal _ oscillator, from 
ground. Add a 560-ohm resistor (Rye) 
between Ry, and ground. 


to the 
other 


4. Connect one end of a wire 
junction of Ry and Rio and the 
end to C 
MODELS H-196 & H-207 

Audio hum 
This condition may be 
ing a 30-ufd 
10-znfd 
the 


output 


reduced by add- 
condenser across Cx, the 
connected between 
6AQ5 audio 


condenser, 
(pin 6) of the 
tube and ground 
MODELS H-196, H-207 & H-217 
Sensitivity control adjustment 
The correct method of setting the 
sitivity control on 
follows 
If the chassis is on the bench, set the 
control for .6 picture i.f 
a.g.c. line with no signal input. If the 
in the customer’s home, set the 
channel selector to an unused channel; 
turn the contrast control to maximum 
and the sensitivity control fully coun- 
terclockwise for maximum sensitivity. 
The screen should then be filled 
with snow. The sensitivity control 
should then be turned clockwise very 
slowly, until the amount of just 
The should 
with and the 
locked at this 
the control 
horizontal 
MODELS H-207A, H-207B & H-217 
Tube replacements 
For best results, replace 
horizontal and vertical syn 
tube with an RCA type 
placement is 


screen 


these mode! 


volt on the 


set 1s 


well 


snow 
begins to decrease 
still be saturated 
control should be 
tion. The 
approximately 


screen 
snow 
posi- 


slot in will be 


the 12AX7 
separator 

only, when re- 

necessary 

MODEL H638K20 

Vertical foldover 
To improve the horizontal linearity 
and eliminate foldover at the left of 
the add a 33-ohm resistor in 
parallel with a .1-afd. condenser be- 
tween the cathode (pin 3) of the 
zontal output tube and ground 

Beat pattern in picture. 

To prevent the appearance of an r-f. 
“tweet” on the low band channels, add 
an inductance (Westinghouse Part No. 
V-4886-2) in with the heater 
lead between pin 4 of the 6C4 audio 
phase inverter, and pin 4 of the 6T8 
ratio detector. 

MODEL H652K20 

R44. interference in picture. 

Harmonics of the 4.5-mc. sound signal 
may, in some be coupled 
the a.g.c. line causing r-.f 
the picture. 

To eliminate this condition, insert a 
560-ohm resistor in the lead running 
from the a.g.c. diode (pin 6) of the 
6TS tube. 

MODELS H660C17 & H661C17 

Sound in picture. 

This condition may be due to a 4.5 me. 
sound signal radiating from the tone 
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raster, 


hori- 


series 


cases, injto 


“tweet” on 


QUARTZ CRYSTALS control and jack. To eliminate this 


possible source of 4.5 mc. “tweet” in- 
FT-243— .093" PIN DIA.— .486" PIN SPC | : 
FOR HAM AND GENERAL USE __ terference on the picture, decouple the 
@8¢ Each—10 for $4.00 | 99¢ Each—10 for $8.00 | 4 : : 7 
7 me control by ac 2g a 150-ohm re- 
$950 6725 7525 7840 | i015 2605 3995 6575 7273 wi7s | | ‘OME CON | by adding ' ' 
5973 6740 7540 7850 | 1110 2738 6000 6600 7275 sistor between the tone control jack 
5975 6750 755 1150 2785 6025 6606 7300 ) . 
6225 6773 7573 7875 | 1525 2895 ) 6625 7306 and Cx, the .0l-sfd. condenser, 
6240 6775 1575 7S 915 2940 60 540 7325 
62750 6800 7 


6755 


con- 


; a seeumve 
6C4 y : caLirouma 
AUDIO PHASE INV 


S38) S908 66737473 7778 seus | 2542 Jano Goal 7206 8100 7 RADIO & TV 

5485 5940 6706 7506 7825 ‘ r ; ‘ . 4. ae 

ag ee nected to pin 6 of the 6C4 audio phas« 
iter ete 093 pins 


el ne 2"¢ inverter (‘See accompanying. dia- 
a 


= ia ‘sat ‘ec & 2 Sel ° a od 
rote my ee FAY gram for circuit before change.) CH Rectifiers 
jastishe ontien eben ' Also add a 560 ohm resistor in series sam f f 
49¢ Each—10 for $4.00 with the wire running from pin 6 of 
aid 436 498 520 | & 2300 ae 
‘ the 6TS8 audio amplifie: 
Insufficient width 
To obtain sufficient width in some 
chassis, the screen dropping resistance 
for the 6AU5GT horizontal output 
tube is decreased to approximately 
10,000 ohms by adding a 56,000-ohm, 
l-watt resistor in parallel with the 
12,000-ohm resistor (Ry) on the 


3150 3995 


SPECIAL 200 KC 


ee > screen (pin 8) of the 6AU5GT 
Vertical instability 
To improve the vertical hold, R 


1800-ohm resistor at the input to 
| integrating network, is changed 
ARTS DISTRIBUTORS, LTD 


_. 520 TENTH ST., N.W. - WASHINGTON, D.C. _! 


OSCILLOSCOPES 


FT2Z4iA Holder $1.95 each 


Add 20c postage for every 10 crystals (or tess). 


ARE 
“GOLD 
MINES”! 


2700 ohms. Also add a 47,000-ohm re- 
sistor between the grid (pin 4) of the 
vertical multi-vibrator (6SN7GT) and 
- » « If you learn ground. (The accompanying diagram 
how to use them fully shows the circuit before the change.) 
on all types of S| coo” , _Sound modulated picture "bounce." 
service jobs! lo eliminate jumpy pictures when the 
volume control is set for maximum 


seg ay Pop eo MOO 


6AU6 
KEYED AG 


When, where, why and 
exactly how to use 
os scopes 


How to interpret os 
oscope patterns 
ter, fash v tow to hendie tough DIRECT REPLACEMENT 
and I al sork! obs in less time : 
10-DAY FREE audio output, do the following and see a MOUNTING 
MAIL ORDER EXAMINATION accompanying diagram WIbs RANGE 
1. Remove the wire that connects , 
B Dept. RN-123, RINEHART BOOKS, Inc., | 4 ” é 7 Ve > 
Peete gy ey oe ge | pin 6 of the 6AU6 keyed a.g.c. tube to beh fi . Bulletin J RP -4 
Bena ODN Wt PES AX ‘ t the 130-volt “B+” line 


) 


2. Connect a 15,000-ohm, 5-watt ree | INTERNATIONAL RECTIFIER 


sistor between the 320-voilt “B+” line 
and the junction of pin 6 of the 6AU6 cORPORATION 
keyed a.g.c. tube, R (3300 ohms), 1521 € Grand Ave. E! Seguade 
and R,,. (12,000 ohms) CHICAGO 5 W Wacker € 
3 Change Ce (10 pwid.), connected wew york Madiso 
aden On.8 h only, Money bac between pin 6 of the 6AQ5 audio out- 
On an a amemmnmneanaaad | put tube and ground, to 3 ald. by 
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disconnecting the 10-zfd. section of the 


) electrolytic condenser and adding a 
Brand New STANDARD separate 30-ufd., 450-volt aniiannes 


Set Mfr's BRAND re ne 10-ufd. section . = 
; electrolytic condenser to pin 6 of the 
SURPLUS WARRANTY 6AU6 Keyed a.g.c. tube 


Bulk : d ; 5. Remove R; (8000 ohms, 10 
u Packed in Original Mfr's Nested Cartons or Individually Boxed watts) from the chassis: This re- 
Every tube meter and chassis tested for top quality... BRANDED sistor was previously connected be- 

6AC7 ; ead: 6SN7GT 198666 tween pins 2 and 4 of the television- 

ee j 6T8 ’ 1978 ? radio socket. 

6AKS .... .« . 6V6GT 25BQ6GT F 6. Add a 150,000-ohm resistor in 

sags tia? aa: ya ad : : 25L6GT , series in the line running from pin 5 

en Pe (ei 6X5GT 3585 of the television-radio socket to pin 6 

GAVE cose jawee, 12AT6 ‘ 35c5 . of the 6C4 audio phase inverte 


Gee scos « os a 12AT? ‘ 35L6GT 
> Qe dite 12Au6 ... oswe SERIES V-2192 CHASSIS 
Poor focus. 


Gee sces ¢ oo Be 12AU7 » « 3525 
6BA6 .... . psove 12BA6 ‘ 508s ater Improved focus may be obtained by 
6BCs . . - 37 12BE6 . : increasing the voltage applied to the 
5BE6 d 54 12BH7 ... . 50C5 first : : uaen 
68G6G ... 1.19 39 «12SN7GT. .49 SOLEGT irst anode (pin 10) of the CRT. 
This is accomplished by disconnect- 


More than 400 types in stock, include all your needs when ordering. Orders less Misi ‘DT ¢ 25, 

than $10—add $1.00 service charge. Terms: 25°/, with order, balance C.O.D. Please val in 10 of the Col orem won —_ 

include postage. All prices subject to change without notice. F.O.B. New York City. volt Supply line and connecting it to 
the junction of Cy (.1 wfd.), Rie (270,- 
000 ohms), R (33,000 ohms), and 


TRANSAMERICA ELECTRONICS CORP. (iiepeeeemeeeeeceee 


a ™ 


GET INTO World's Only Recorder of its Kind 
eee “ae Wan acer eae 
8-LB SELF-POWERED BATTERY RECORDER 
Tt i DET jecords noiselessly in or out of closed 
briefcase, containing hidden mike while 
wathing, riding, flying. Conterences, lectures, 
@ictation, 2-way phone. Permanent, unaiter- 
able. indexed recording at only 3c per hr 


rans -SteP MILES REPRODUCER CO. INC 
ih kne. 8'2 Broadway, N.Y. 3, N.Y. Dept. RN-12 


You can enter this uncrowded, Interesting fleld. 

Defense expansior ‘ i pments demand 

trained spectatiats Study all phases radio & ee i > ie ‘i c ; 

electronics theory and practice; TV; FM; broad Soe : “eh : ee the pin 6 plate of the horizontal mul- 


casting; servicing: aviation, merine, police radie or @ / tivibrator. (Accompanying diagram 


Ik-month course. Graduates in Gemand by major 
) 


companies. 1.8. or equivalent required. Begin de shows the circuit before the change 
Jar March, June, Sept. Campus life. Write for Id’s Thess, radio P > we 
catalog. ws in a sa we wage wor s t r . Horizontal instability. 


VALPARAISO TECHNICAL INSTITUTE Write for free Brochure she following changes will improve 
Dept. RD Valparaiso, Indiana “ the stability of the horizontal multi- 
| RADIO KITS, INC., 120 Cedar St vibrator (12AU7): 


1. Change C.., at pin 1 of the hori- 
zontal multivibrator from 120 szfd. to 
47 wafd 


° 2. Change C.= between pins 1 and 7 
Now multi moded, all channel of the horizontal multivibrator from 
sus tele-beam antenna 180 uefd. to 120 wefd. 


3. Add a .1-“#fd. condenser in paral- 


For UHF or VHF or both... . lel with the horizontal hold control 


4. Change Ry, in series with the 


close-in or fringe... under any ~ : 
: j horizontal hold control from 150,000 


receiving conditions, the TELE- 97 
pac ohms to 270,000 ohms. 
BEAM MULTI-MODED ANTENNA A 
. Ppearing retrace lines. 
will guarantee your customers top <= an To eliminate retrace lines from the 
reception on all channels SS) . picture, make the following changes: 


te > C the -ufe con- 
Basic single Sabre Comet unit 1. Remove ’ he l-ufd yn 
denser, from its original position at 


an be built up to meet any need; . _— 
ads seas iy ee —~ Pe = see's ty 

seclis he = { 2. Insert a 470,000-ohm resistor be- 
VHF highs, stack these for IN | tween pin 2 of the CRT, and the junc- 
more on all VHF channels; , : ry tion of Cu» (.005-ufd. condenser), and 
use diamond stacking bars for : . 1 the arm of the brightness control 
increase VHF and UHF gain; ‘ S—* 3. Interchange the electrical posi- 
add UHF reflectors to increase tions of Ci. (.1 w#fd.) and R (3300 
the UHF gain and directivity. ohms) at pin 2 of the 6SN7GT verti- 
cal multivibrator, so that C,. con- 
j < nects to pin 2 of the vertical multi- 
a information vibrator, and Ri» connects to ground. 


4. Reconnect C,,, between pin 2 of 
SIXTH AND SOSCOL STS. the CRT and the junction of C,,. and 

-b&E@m INDUSTRIES NAPA, CALIFORNIA ee 
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Write for complete 


ndamental 
with frac 
t tted 


REDUCTIONS! 


COMPLETE SET—80 CRYSTALS 
Sa ne etea Oates be ot 90.85 
COMPLETE SET—120 CRYSTALS 
ann.” Sr on 

ra. 88-78 


INCLUDING 
rysta 


200 «KC CRYSTAL 
500 KC. CRYSTAL 
1,000 KC. CRYSTAL I 2.75 


FREE WRIST COMPASS--On7 request with 
every 5.00 order for crystals 


MISCELLANEOUS BEST BUYS 


24 V. 2 AMP. TRANSFORMER: P 
‘ N $1.95 
12-CHANNEL TV FRONT END 


' 
VLTRA-VIOLET COCKPIT LIGHT 
} 
PILLOW SPEAKER 
MINIATURE 6 V. WET CELL BATTERY 


EACH $2.49 1 FO! 


$8.50 
APS-13 TRANSCEIVER . 
' 


M< Excellent cond $19.95 
ARW-2 Remote Control! Receiver 
1 ? ‘ 2 t ‘ re . 1 1 for 


t 
the 


A 


PE-73 DYNAMOTOR 
BARBEQUE MOTOR 
7-24 MIKE. New 
TELEPHONE DIAL 
a” METER 
t 
COMPLETE 2 WAY SOUND POWERED 
MUNICATION SET t f 
COMPLET ‘ $3.35 
All prices are net F.0.B. Los Angeles 


All items subject to prior 
sale. 


J.J. GLASS ELECTRONICS CO. 
1615 S. MAIN STREET 
LOS ANGELES 15, CALIF 


READ RADIO & 
TELEVISION NEWS 
EVERY MONTH 


“ 
CANDLER SYSTEM CO 
i 
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Vertical instability. 
To improve the vertical hold, change 
R,, at the input (terminal 3) to the 
integrating network from 1500 ohms 
to 1800 ohms 


CHASSIS V2200-1, V2201-1, V2204-1 & V2206-1 

Noise in audio. 
To suppress high audio 
noise, do the following 

1. Change Ca, the .002-xfd. con 
denser connected between the plate 
(pin 3) and cathode (pin 8) of the 
audio output tube (6W6GT)}, to .02 
fd 

2. Change C the .001 afd. con 
denser in the ratio detector de-em- 
phasis network, to .002 afd 

3. To audio gain, change 
R (470,000 ohms) connected between 
the plate (pin 9) of the first audio 
amplifier (6T8) and the plate of the 
audio output tube, to 1 megohm 


frequency 


increase 


CHASSIS V2202-2 & V2202-3 

Picture shape distortion. 
toward distortion of the 
shape may sometimes 
when the picture control is advanced 
beyond a certain point. To eliminate 
this, do the following 

1. Change C (.05-ufd. condenser) 
in the pin 2 grid circuit of the 1L2AU7 
horizontal multivibrator to .1 afd 

2. Change C (.1-ufd 
located along the plate supply line for 
the pin 6 plate of the horizontal mul 
tivibraior to a 10-sfd 
The negative side of this condense! 
should be connected to the 310-volt 
plate supply line to reduce the voltage 
across the 
breakdown 

3. Add a 30-ufd. condenser in paral 
lel with Cu. (40-ufd. electrolytic) in 
the filter output of the low-voltage 
power supply 

1. Add a 
tween the 


A tendency 


picture occu! 


condenser ) 


electrolytic 


condenser and prevent 


100-auefd 
grid of the horizontal out 
put tube and ground. This condenser 
must be grounded at the same point 
as the 


condenser’ be 


cathode bypass condenser and 
must be away 
chassis 

5. Add a 56-asfd 
allel with C 


dressed fromthe 
condenser in pat 
the 56-uufd. condenser 
between terminals 5 and 8 of the hori- 
zontal output transformer 

6. Change the two 100,000-ohm re 
sistors, Re, and Rw», in the CRT cath- 
ode circuit. to 220.000 ohms 

7. Disconnect R, the 
resistor in the plate supply circuit for 
the pin 2 plate of the vertical multi 
vibrator from the “B-.” line that 
to pin 10 of the CRT, and conne« 
instead to the “B+” line for 
6V6GT vertical output stage 


100,000-ohm 


CHASSIS V-2216-1 & V-2216-2 
Black streaks in picture 
To remedy this condition, replace the 
6W6GT audio output tube If thi is 
not effective. insert a 2200-ohm resis- 
tor in series with the screen grid (pin 
! I and a 680 
condenser in series between R 
megohm) and the 


the tube. 


i1udio output tube 


] > 


plate (pin 3 


IG TALK about 


small rotary 
switches 


And why not? 

These Centralab 
miniature switches 
give you new, 
small size 

new flexibility 

new protection 

They carry the same 
ratings as the larger 
2500 series switches 
plus excellent rf 
characteristics. 


These PA-2000 
switches feature 
one piece shaft 

construction for more 
accurate indexing 
You can buy them 
with one to six 
sections per shaft 
12 active positions 
per section Sec- 
tions are tamous 

Centralab Stea- 

tite, in either 
shorting or non- 

shorting arrangements 
Tests prove they can't be 
beat for dependability! 


See your 

Centralab 
distributor 

and insist on 
Centralab Minia 
ture Rotary Switches 
and Switch Kits 
You'll always get 
exact replacement 
you want for guar 
anteed servicing 


BUY ‘EM AS COMPLETE 

SWITCHES OR SEPARATE 

ASSEMBLIES. STEATITE 
SECTIONS, INDEXES, HARD 


WARE AND ACCESSORIES 
ALWAYS AVAILABLE 


Centralab 


— 


CENTRALAB ce 
A Division of Globe-Union Inc | , ; 
PIO E. Keefe Ave., Milwaukee 1, Wis 
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to the 
E.E. or 
PHYSICS GRADUATE 


with an interest 
or experience in 


RADAR or 
ELECTRONICS 


Hughes Research and 
Development Laboratories, one 
of the nation’s large electronic 
organizations, are now creating a 
number of new openings in an 
important phase of operations. 


Here is 

what one of 
these 

positions offers 
you 


OUR COMPANY 
located in Southern California, is presently 
engaged in the development of advanced 
radar devices, electronic computers and 
guided missiles. 


THESE NEW POSITIONS 
are for men who will serve as technical ad- 
visors to the companies and government 
agencies purchasing Hughes equipment. 

YOU WILL BE TRAINED 
(at full pay) in our Laboratories for several 
months until you are thoroughly familiar 
with the equipment that you will later help 
the Services to understand and properly 
employ. 

AFTER TRAINING 
you may (1) remain with the Laboratories 
in Southern California in an instruction or 
administrative capacity, (2) become the 
Hughes representative at a company where 
our equipment is being installed, or (3) be 
the Hughes representative at a military base 
in this country—or Overseas (single men 
only). Adequate traveling allowances are 
given, and married men keep their families 
with them at all times. 

YOUR FUTURE 
in the expanding electronics field will be 
enhanced by the all-around experience 
gained. As the employment of commercial 
electronic systems increases, you will find 
this training in the most advanced tech- 
niques extremely valuable. 


How 

to 

apply 

lf vou are under 35 years of age 
and have an E.E. or Physics 


degree and an interest or 
experience in radar or electronics, 


write 


o HUGHES 


RESEARCH AND DEVELOPMENT 
LABORATORIES 


Scientific and Engineering Staff 
Culver City, 
Los Angeles County, California 


The CBS-Colortron 
(Continued from page 63) 

—— skint 
sets in proper working order, once 
they have been in the field, are like- 
wise reduced 

The aperture mask is stamped into 
an arched-shape and six spring clips are 
welded around the edges. The studs 
holding three of the spring clips have 
smal) v-shaped surfaces on their heads 
which are designed to fit over three 
mating domes, or hemispheres, on the 
inside of the faceplate beyond the pic- 
ture area. These hemispheres, which 
are molded into the glass, precisely 
locate the mask in relation to the 
screen, The six springs are clipped 
over the inside lip of the metal flange 
which is used to attach the faceplate 
panel to the funnel. These clips pro- 
vide a small amount of forward thrust 
to keep the mask pressing down on 
the mounting hemispheres. There is no 
other assembly operation to be per- 
formed except to bring the faceplate 
panel and the funnel together and 
weld their flanges around the edges 
The simplicity of this method of as- 
sembly is apparent 

Considerable speculation exists as to 
what size and shape the color picture 
tube will take in its ultimate form. 
Up to this time, the only tubes that 
have been demonstrated have shown 
relatively small pictures by present 
day standards and they have been in 
round bulbs. This is largely because 
the older, flat mask type of tube be- 
comes exceedingly difficult to design 
and manufacture as larger sizes are 
attempted. The problems already men- 
tioned become intensified and do not 
appear to be a simple linear function. 
The problem of maintaining dynamic 
convergence over wider angles than 
those already attempted in the flat 
mask type of tube may be considered 
as almost insurmountable. 

The curved mask and faceplate 
tube, on the other hand, already has a 
six to one advantage in connection 
with the convergence problem in the 
same size of bulb and with the same 
deflection angle. It, therefore, becomes 
quite apparent that this type of tube 
can be expected to be made in larger 
sizes, having deflection angles com- 
parable to present day black and white 
tubes. Likewise, we can expect to see 
these larger size tubes in the rectan- 
gular bulb shapes. This will contribute 
to cabinet because of the 
more efficient use of the space within 
the cabinets 

In summary, the CBS-Colortron ap- 
pears to be the first such color tube 
ideally designed for mass production 
on largely existing manufacturing fa- 
cilities. It eliminates several compo- 
nents found in earlier models and 
achieves an improvement in contrast, 
as well as a simplification of circuit 
requirements, adjustment time, and a 
reduction in the amount of really 
serious field service problems that 
would be the result of drifting of 
convergence circuits, —j0-— 
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VEEDER ROOT COUNTER 


S figure. Adds ten for 
revolution of shaft in one di 
tection; subtracts ten for each 
tevolution in opposite 

thon. Size 34° x34" x1 

tail mounting; tever 
movable 


ony 1.25 .. 


Quantity Discounts 
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Latest Developments, 
Including UHF and Color TV! 


TELEVISION 
SERVICING 


by Walter H. Buchsbaum 


Thousands of other 


each 


ELECTRONICS 
Dept, R-27 
7552 Melrose Ave. 
Los Angeles 46, 
California 


All New! 2nd Pe on ogg Bees 
Revised Edition 
TRANSISTORS 


COLOR 
UHF ond LATEST 
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12’ P.M. SPEAKER 


A quality speaker made by R.C.A. for 
use in the finest sets. Alnico V center- 
less ground magnet. Seamless cone. 
Extended Frequency Range. Voice coil 
3.2 Ohms. Maximum Power Output 


10 Watts. Fresh stock. wT. 3 LBS. $3 19 
e EA. 


STOCK NO. Lk 106, 
LOTS OF 3 


$3.49 EacH 
70° DEFLECTION YOKE 
Latest 


design focus corrected 
70° yokes at lower thon whole- 

LV sole cost. Can be used on all CR 
tubes up to 21” 
10.6 mh. Horizontal; 
tical. 


Inductance: 

44 mh.Ver- 

Will replace most 8 to 14 
mh. yokes now in use. 

SHIPPING WT. 3 LBS. STOCK NO. L 107 


LOTS OF 3 $1.29 eacn 


MALLORY IN DUCTUN ER 
<E 


p aula ar 63-gor tur 
iZ ail 


se os maienenen t or 
wn designs for TV 
FM receivers and b« 
5 
9 19 
EA. LOTS OF 3 
TOCK NO.t 108 
CONDENSER KIT $2.49 (See Our Advertisement 
HARDWARE ASST. 1.89 
RESISTOR KIT 1.39 this isswe for details) 


Write for Additional Listings 
INCLUDE POSTAGE—EXCESS PROMPTLY RETURNED 
F.0.B., N.Y.C.—MINIMUM ORDER $3.00-25% Deposit on 
TERMS: C.0.D. Orders. SAVE C.0.D. CHARGES-—REMIT IN FULL 
PLUS POSTAGE EXCESS PROMPTLY REFUNDED. SUBJECT PRIOR SALE 


PART” MART 


ROCKVILLE CENTER i t, WN. Y. 


> 
device 


Continuous tuning from 

mc and 175-216 mc 
with 4 turns of shaft. Size, 
4'\Vie "x2 Ye". Shaft length 
SHIPPING WT. 3 LBS. 


$2.49 EACH 


For ONE-MAN 
ANTENNA Roof 
Installations 


Newly improved model enables instalia- 
tion man to ‘walk up" antenna and mast 
from horizontal to vertical position where 
they then drop and lock securely. Man 
is then free to guy the mast on any 10 ft 
or less installation. (May also be used 
for higher installations ) 


Features 5'/,” 
mast holder 


to iY," O.D 


Embossed at all critical points for extra 
strength 


long, heavy gauge steel 
to accommodate masts up 


Heavily plated for rust resistance. 
Write for new 1953 catalog 
A.T.R. Armstrong Co., 


In Can.: Toronto 


SOUTH RIVER METAL 
PRODUCTS CO., INC. 
SOUTH RIVER, N. J. 


PIONEER AND OUTSTANDING PRODUCER 
OF FINEST LINE OF ANTENNA MOUNTS 


December, 1953 


Rate 50c per word. Minimum 10 words 


RADIO ENGINEERING 


COMPLETE radio, electronics theory & 
television ; broadcasting ; servicing; av on, ma- 
rine, police radio. 12 or 18 months italog. Val- 
paraiso Technical Institute, Dept Valparaiso, 
Ind 


practice: 


FOR SALE 


ISOLATION transformer 35w 
plus 6.3v ija tap 3 Ibs 

Send for flyer Surplus 
trot Co., 409a Ave. L, 


li7v sec. 117 or 135 
$2.45 plus postage 
bought Empire Elec- 
Brooklyn 30, N. Y 


DIAGRAMS—Radio $1.00; record 
rs $1.25. Television with service data 
del unknown, give part number 

Service, Dept. 853, 36 Col 


N 


changer 


equipment 
‘ ction and a 
W2LNI, 136-F Liberty, New York 6 
Tapes Acces 
24-R East 20th St., 


ries Ur 


Recorders i 
N.Y. 


dressner 


FRE} Bargain List, tubes b 


ight, 
Mark, Box BM, New 7 


York City 72 


Write 


supplies, noveltie 
Tools, Box 268-R 


2000 TOOLS 


(d 
ported) All New ¥ 


ALUMINUM Tubi angle and chanmne 
1 Perforated Sheet Willard Radcliff 
Oh 


RECONDITIONED TV 
bler Ave lot wn, Pa 


COILN-OPERATED Radio 
c guaranteed Write 
Augustine Florida 


DISCONTINUED bu Send addressed st 
Manual and 


Hamilton Place, 


Radi 


equipment 


o Repair She 
Appr 
ther information 


For 
tur r 1721 E. Pa 
te 


MARINE 
Full Price, $16,000 


nr ea ee Poe r er 


Save, $11 


Brand 
Oh) 


MULTIPLE Duy 
W. Olive, Fort ¢ 


USED Televisior 
Randolph, Arlingto 


W4API 1420 South 


luding UHI 
t price Wholesale 
unenburg, Ma 


WANTED 


APR 


other 
l ARC 
Mar 


$10.00 


Kd., Da 


ill ART-13 iA $ 

17, $150.00 7 inn lifled $65.00 
modified $56.00 ‘'N.9 $200 00 ARC.3 

te $600.00: RIT Receivers $300.00 AKC.1 
” he 112 > son 0 via 
cob biect ! rer to nne 
19 Washington Av ' itt t N. J 


CORRESPONDENCE COURSES 


200 00 


ART 


Ho 00 


MISCELLANEOUS 


SIE AKE as repaired, wholesale price 
wor i if Anmprite Speaker Se 
St \ 


COMULETI Speak 
W inship 


dual speaker business | 


is good 

The trend to dual speakers 
is greatly expanding. 
That's why you'll want to 
have the most profitable 
accessories on hand (or 
know which are fast- 
est-for-servicing) 
when this business 
comes your way. 
This Centralab 
switch is a prof- 
itable ‘‘middle- 
man’’ everyone 


switch 
mounting brocket 
ond cial 


white knob 


dual switch kit 
makes it better! ............ 


mounting screws 


All parts (except mounting holes) 


in one box- 


Sassen eee eee ww oy 


nothing else to buy r 
You get the complete assem- 

bly for switching between dual 
speakers such as auto rear seat and 
front seat speakers, including etched 
dial-mounting plate and complete 
installation instructions. Listener 
selects either speaker or both. Prof- 
itably installed, you forget it! Your 
Centralab distributor has dual switch 
mounting kits on hand — order a 


couple NOW. 


Cen 


SSeS SS SF SSB eee aeeeaas 
CENTRALAB 

A Division of Globe-Union Inc. 

PIO-LE. Keefe Ave., Milwaukee 1, Wis. 
Please send me Catalog 28 for 
technical data on dual switch kits 


additional 
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to the 
E.E. or 
PHYSICS GRADUATE 


with an interest 
or experience in 


RADAR or 
ELECTRONICS 


Hughes Research and 
Development Laboratories, one 
of the nation’s large electronic 
organizations, are now creating a 
number of new openings in an 
important phase of operations. 


Here is 

what one of 
these 

positions offers 
you 


OUR COMPANY 
located in Southern California, is presently 
engaged in the development of advanced 
radar devices, electronic computers and 
guided missiles 


THESE NEW POSITIONS 
are for men who will serve as technical ad- 
visors to the companies and government 
agencies purchasing Hughes equipment. 

YOU WILL BE TRAINED 
(at full pay) in our Laboratories for several 
months until you are thoroughly familiar 
with the equipment that you will later help 
the Services to understand and properly 
employ. 

AFTER TRAINING 
you may (1) remain with the Laboratories 
in Southern California in an instruction or 
administrative capacity, (2) become the 
Hughes representative at a company where 
our equipment is being installed, or (3) be 
the Hughes representative at a military base 
in this country—or Overseas (single men 
only). Adequate traveling allowances are 
given, and married men keep their families 
with them at all times. 

YOUR FUTURE 
in the expanding electronics field will be 
enhanced by the all-around experience 
gained. As the employment of commercial 
electronic systems increases, you will find 
this training in the most advanced tech- 
niques extremely valuable. 


How 

to 

apply 

if vou are under 35 years of age 
and have an E.E. or Physics 


degree and an interest or 
experience in radar or elec tronics, 


write 
o HUGHES 
RESEARCH AND DEVELOPMENT 
LABORATORIES 
Scientific and Engineering Staff 
Culver City, 
Los Angeles County, California 


r------- 


The CBS-Colortron 
(Continued from page 63) 
sets in proper working order, once 
they have been in the field, are like- 
wise reduced. 

The aperture mask is stamped into 
an arched-shape and six spring clips are 
welded around the edges. The studs 
holding three of the spring clips have 
small v-shaped surfaces on their heads 
which are designed to fit over three 
mating domes, or hemispheres, on the 
inside of the faceplate beyond the pic- 
ture area. These hemispheres, which 
are molded into the glass, precisely 
locate the mask in relation to the 
screen. The six springs are clipped 
over the inside lip of the metal flange 
which is used to attach the faceplate 
panel to the funnel. These clips pro- 
vide a small amount of forward thrust 
to keep the mask pressing down on 
the mounting hemispheres. There is no 
other assembly operation to be per- 
formed except to bring the faceplate 
panel and the funnel together and 
weld their flanges around the edges. 
The simplicity of this method of as- 
sembly is apparent 

Considerable speculation exists as to 
what size and shape the color picture 
tube will take in its ultimate form. 
Up to this time, the only tubes that 
have been demonstrated have shown 
relatively small pictures by present 
day standards and they have been in 
round bulbs. This is largely because 
the older, flat mask type of tube be- 
comes exceedingly difficult to design 
and manufacture as larger sizes are 
attempted. The problems already men- 
tioned become intensified and do not 
appear to be a simple linear function. 
The problem of maintaining dynamic 
convergence wider angles than 
those already attempted in the flat 
mask type of tube may be considered 
as almost insurmountable. 

The curved mask and faceplate 
tube, on the other hand, already has a 
six to one advantage in connection 
with the convergence problem in the 
same size of bulb and with the same 
deflection angle. It, therefore, 
quite apparent that this type of tube 
can be expected to be made in larger 
sizes, having deflection angles com- 
parable to present day black and white 
tubes. Likewise, we can expect to see 
these larger size tubes in the rectan- 
gular bulb shapes. This will contribute 
to cabinet economies because of the 
more efficient use of the space within 
the cabinets 

In summary, the CBS-Colortron ap- 
pears to be the first such color tube 
ideally designed for mass production 
on largely existing manufacturing fa- 
cilities. It eliminates several compo- 
nents found in earlier models and 
achieves an improvement in contrast, 
as well as a simplification of circuit 
requirements, adjustment time, and 
reduction in the amount of really 
serious field problems that 
would be the result of drifting of 
convergence circuits, —30- 
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Complete tine of Receiving Tubes. Thousands of other 
types of Transmitting Tubes if you don’t see it, 
write Prices subject to change without notice 
Californians add sales tax. Add postage tc urder 


VEEDER ROOT COUNTER 


S figure. Adds ten for each 
revolution of shaft in one di- 


opposite 
Bq x3 x1 
mounting; lever 
movable 


ony 1.25 .. 


Quantity Discounts 


ELECTRONICS 
Dept. 8-27 
7552 Melrose Ave. 
Los Angeles 46, 
California 


SALES CQ. 


Latest Sivtiemente, 
Including UHF and Color TV! 


TELEVISION 
SERVICING 


by Walter H. Buchsbaum 


All New! 2nd 
Revised Edition 
TRANSISTORS 
COLOR 
UHF and LATEST 
TV CIRCUITS 


explal « for first time 
' Pte re tubes 
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Part r é . stallatior 
‘ tor ecei *. Both UF 
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Part tttthe 
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precedure is f tis and repair 
USE it ved BAVS FREE 
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PRENTICE-HALL, INC., Dept. M-RN-.1253 
1 70 Fifth Ave., New York 11, N.Y. 
r DAYS’ FREE TRIAI Tele 


TATE 
SAVE! Send $5.95 with this coupon 
and we'll pay postage and packing 


RADIO & TELEVISION NEWS 


1953 INDEX 
VOLUMES 49-50 


As a service to our readers we 
are again preserting a complete 
listing of all feature articles which 
appeared in RADIO & TELEVI- 
SION NEWS during 1953. Wesug- 
gest you keep this for reference. 


AMATEUR 
ANTENNAS 


CONVERTERS 


MISCELLANEOUS 


TRANSMITTERS 


December, 1953 


Prescribed by top mfrs. 


*-)} For operating and testing 
&/r De equipment from AC lines 


adae 


FILTERED 


=~ DC POWER SUPPLY 


Model B 


They say: “It's the only one that can withstand continuous 
high overloads!” 

Cooler Operation—Selenium rectifier application and conduction 
cooling dissipate over 3 times the heat. 

Twice the Rectifier Power Rating with EPL Patented Design. 
Lowest Cost Per Ampere Output. 

Output 6v., 1-20 amps. (35 at peak). 2 units in parallel supply 
6v. at 40 amps. 

Tests 2 Auto Radios with push-button solenoids at same time; 
also motors, instruments, relays, other low voltage devices. 


NEW MODEL C-12 services both 12v. and 6v. auto radios. 


* Name nm request 


ELECTRO PRODUCTS LABORATORIES 
FREE! New Detailed Liter 4501-ND Ravenswood Avenve Chicago 40, Hil. 


eture on America’s Only 


Complete Line! Canada: Atlas Radio Corp., itd., 


Teronto, Ont. 


Another First by 


MILLER 


TELEVISION CO. 


JOHN MILLER 
« Install in 30 seconds. The Man Who Knows’ 


Comes completely pre- 
assembled. 


<= \,_ UHF Bow-tie Corner Reflector 


A rugged antenna that comes completely pre-assembled. Install in 30 seconds 
by merely opening like a book. Broad band on all UHF channels. Especially 
effective in difficult installations. Reflector screen of 4%” aluminum elements 
with aluminum channel rim. Featuring the new Miller unbreakable UHF 
molded hi-impact styrene insulator. As with Miller's complete line of realis- 
tically priced UHF and VHF antennas, Model CR-200 is ready for immediate 
delivery with a money back guarantee. Another first from Miller LIST PRICE 


Television ... the West’s pioneer producer of television antennas. $8 Q 
7. 


More then 1 million 
entennes halt WRITE FOR FREE CATALOG 


since 1948 Miller Television Co., 2840 Naomi 


A Milles 


Gives mplete information on Miller UHF and VHP antennas 
Write for t py t } d t t 
TELEVISION CO 


ADDRESS 
! 


a ell | CITY & STATI 
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uild Your Own 
Interior - 
tyled Cabinets 


IT 


presenting the 


paul klipsch-designed 
REBEL IV... 


your ow 


by Cabinart 


Corner 
closure 


money 


BASS REFLEX and 
EQUIPMENT CABINETS 


for bien mpo- 


No. 80 ...$27.00 * 
(Equipment kit) 


No. 8112 .$18.00 * 
(12” speaker) 
No. 8115 .$18.00 * 
(15” speaker) 

CORNER FOLDED 
HORN ENCLOSURE 


Reproduces a quality 


instructions, 
‘ plastic 
sandpaper 


of bass heretofore only 
possible through the 
use of far more expen- 
sive designs 


No. 61 (12” 
specker) ..$19.95 * 


No. 63 (15" 
speaker) ..$23.95 * 


* Prices ! sth 


Write for fre catalog and nearést distributor 


Pioneers in radio furniture for high fidelity equipment 


G & H WOOD PRODUCTS COMPANY 
75 NORTH 11th STREET 
BROOKLYN 11, N. Y 


System 
ewis, W8BMQU 
. + 


AM—FM 
MISCELLANEOUS 


AMPLIFIERS 


MISCELLANEOUS 


BAKELITE TUBING ...12” Lengths... 
Type 0.0. Wall Per Ft 


$32 $0.25 


Natural 
Natural 


Allied 
n 1OA contacts 21 
NT RELAY (Guardis 
" ? " 


mkelite case 
HAND MIKE CASE only—as above 
2” 1.D.) Rubber Mouthpiece....ea. 49¢ 12/5.00 
— oo ee ee .. 
POWERFUL ALNICO 
MAGNETS! POL- | 
ISHED BAR 16" 


x7 


’ x te 
TAL HAND MIKE + 
' f rable 


12x 2 
12 1.00, 100 7.50 
“i Tyr 


cased t 
ALNICO MAGNET KIT 
Powerf Bar 
Block { } } 
etc Kit . 9 
(WRITE FOR LATEST 
“ALNICO” SUPPLEMENT) 
—————— a 
Z GANG SUPERHET VARIABLE CONDENSER 
50 WATT PWR RHEOSTAT..1 
7-30 THROAT MIKES wit"! ‘ 
4S-33 HEADSET ft red. ithe i 
SPONGE RUBBER PHONE CUSHIONS 
W-1108 ARMY FIELD WIRE 
!! STOCK UP ON TUBES 
90 DAY GUARANTEED. pp! 
2 ‘ 2¢ 7 ‘ 41 
OKT 


69c 


7Q7 ; 98 
TUBE CARTONS—)io 
M ii"x2 1.20 iT ! _ 1.45 
Med (11@"x4'%4 1.65; ge (2"x ..1.98 
[ Tutt THE RADIO—ELECTRONICS—TV JACKPOT! 
1 : I N I 


TI 


| “DIRECT FACTORY SPEAKER REPAIRS SINCE 1927"" 
M r " ‘ 


rder $3.00 ‘ deposit 


| suffi x ef fed 

| RADIO CORP. 
| New York 7, 6. ¥. 
L 


“TOPS IN TUBES” 


FEDERAL 
BAPIO TUBES 


Every tube meter and chassis tested for top 
performance. Each tube individually packed 
in attractive carton. All Federal tubes carry 
full RTMA quarantee. Compore these prices 
you'll always get the best for less from 
FEDERAL. 


68x? Ss. 7c6 s 
68o0<GcT 


additional Tube Types and Prices 
Ray and Transmitting 


handling 
accompanies 
sale and price 


e 
change without notice. 


FEDERAL cour any 


1470 Coney Island Ave. 
Brooklyn 30, N.Y. Cloverdale 8-1281 


RADIO & TELEVISION NEWS 


AUTHORIZED 
DISTRIBUTORS 


RCA Tubes and Harvey Service... 
For Double Dependability! 


HARVEY’s line of RCA tubes is so complete, that HARVEY 
can fill virtually any requirement... right from stock... and 
deliver at almost a moment's notice. 

This is particularly important to AM, FM, and TV Broad- 
casters, Industrial and Commercial users, Amateurs, and 
Service-Technicians, all of whom depend on tubes for sus- 


tained operation of important electronic equipment. 


Write, wes “ain (hy. Harvey 


Prompt Harvey Service. RADIO CO., INC. 


103 W. 43rd $t., N.Y. 36,6. ¥. © JU 2-1500 


TONE CONTROLS 


ANOTHER OUTSTANDING JOBBER 
113 Nework Ave 
NIDI rey cm 


$5 Yote & 


BOOK REVIEWS DEGREE IN 27 MONTHS 


adio Engineering cou neiuding Teiev 
lia D ‘ 


Che and Aero 
us dern 
st. Prep « 
r ied 
; ng shortage of engineer Prepare 
w for t ted opportunities ahead Ap 
Enter January, 


ed f bh ear et 
March, June, September. Write for catalog HAS THE SENSATIONAL NEW 


495-K SCOPE VOLTAGE 
CALIBRATOR KIT 


IN STOCK! 


December, 1953 


NEW 
TRACES TV SIGNALS 
AND VOLTAGES 


LOCATES DEFECTIVE 
COMPONENTS 

REQUIRES NO 
ADDITIONAL EQUIPMENT 


TV SERVICE ESSENTIALS [il aaa et ene ni TV DYNATRACER 


A Must for Every TV Technician 
SPECIFICATIONS NA 


Ar« i" 


ADDED FEATURE T 


MEGOUM le 


i 


Instruction and Trouble-Shooting Book En 
10 DAY MONEY-BACK GUARANTEE 


3s 
z 
= 


nit : 1 k 


4 Ve ELECTRONICS CO. 


8509-21st Ave., Dept. 208, Brooklyn 14, N. Y. 


i 


rt 
i 


= 
3 
2 
3 


inoue Tube 

juvenators , Pare :; “ee ; al ol 

Re rightness of : . l ; [ Sound Powered Phones Government Surolus 

low emission CRT. 408 Pris nd { 7 TS-10 TYPE HAND SET 

for poe or electro ' 

static ; peraliet I ‘ nr ~1Z0 . t Reapons: . 

filaments f ‘ ; : - sea. 989.48 

$2.75 List Price i mer , .. 7, se . NAVY TYPE ™m HEAD 
» W 4 AND CHEST SET. | 

ne ** $14.88 


a Send for our Latest Bargain Catalog 
500 For magnetic or I ’ 7 : arnEJANce MERCHANDISING CO 
electro-static focus, : ia 3330 Arh 38 Phila. 3, Pa 
series filaments. I aT I 
$3.40 List Price 
Sie any bp eho 


496 For standard focus ‘ B New. # 
CRT, parailel filaments . ; ‘ ' ! 
$2.50 List Price : 1 3 I FOR Phi 


war HERE IS LATE INFORMATION INA 
HANDY FORM FOR RADIO & TELEVISION 
REPAIRMEN, SERVICEMEN & STUDENTS 


2VOLS 5G Sountares a 
PAY ONLY MoO. 
iy PAYS TO KNOW! 

AUDFE! r.¥ ~-RADIO SERVICE LIBRARY 
ee the mportant ubjects f Mo« n 


a ‘ 


Tells How to Solve T.V. & Rad Trou 
Answers T.V. & Radio Quest . 
Get this information for Yourself. 
7 DAY TEST —ASK TO SEE IT! 


ow------MAIL ORDER-------- 


AUDEL, Publishers, 49 W. 23 St..N.Y.10 
Mail AUDELS T.V. RADIO SERVICE LIBRARY 2 Vols. $6 
on ays tree tria!. 11 O.K. | will remit $1 in 7 days and 
$1 monthly until $6 ts paid. Otherwise | will return them. 


Name 
Address 
Occupation 


Employed by 


RADIO & TELEVISION 


BUSINESS MANAGEMENT 


ne 


GENERAL 


CIRCUITS (THEORY) 


PIX-O-FIX 


acs TV trouble symptoms at a glance 


. fix them twice as fast! 


Now! HANDLE UP TO 90% OF TV 
SERVICING BY PICTURE ANALYSIS 


New short cut way of handling television 
service can save you hundreds of dollars 
worth of time 


Hours of tedious 
time-consuming 


FAST! EASY 
TO USE! troubleshooting can 
be cut to minutes 


Repairs can be made twice as fast! 

Just “dial” the new Ghirardi 
PIX.O-FIX TV TROUBLEFINDER 
GUIDE until the actual TV soreen 
phote appearing in its ‘window"’ 
matches the screen picture on the 
defective set you are repairing. The 
proper Tiouble Key Number a'so ap 
pears on the guide. This directs you 
te the tabulation giving all possible 
causes of this particular troub'e and 
the stage or section of the receiver 
in which it is most likely te occur 


But this only the beginning! 

he Pix-0-Fix Guide neo anty 
helps you lecate the trouble quickly 
but tren also shows you exactly hew 
to fix it. Step-by-step repair instruc 
tiens follow. In most cases; the par 
ticular component most tikely to be 
faulty is specified. Quick tests to ap 
ply te it are explained. If part sub 
stitution 's likely te be more effec. 
tive than an instrument test, this is 
recommended 


COVERS ALL MODELS! 


PIX.O-FIX is applicable to all 
te evision receivers. Operation is clear 
and simple Money-back guarantee 
if you're net more than satisfied 


NOTE! Ghirardi’s PIX-O-FIX is designed and sold as a pro 
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FINDING GUIDE 


By Ghirardi & Middleton 


device for servicemen—NOT as 


MISCELLANEOUS “fix-it-yourself” gadget for use by consumers 


10 DAY Money back Guarantee 


Dept. RN-123, Rinehart Books, Inc., Technical Div 
232 Modison Ave., New York 16, N. Y. 
these publes identified and Enclosed is $! for which please rush a PIX-O-FIX TROUBLE FINDER 
slized + the particular | GUIDE If not satisfactory, | will return it postpaid within 10 days 
f the r where r) and you guarantee to refund my $! 
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LIGHTNING 
ARRESTOR 


HOLDS EVERY 
COMMON TYPE OF 
TRANSMISSION LINE 


Now! No stripping of imsulation, 
raps or cal o break off, no si 

k ‘ and ! 3 This new 
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installation problen 
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Model 4000 for w: 
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Heavy Siug Speaker 


Xcwassis 630 TECH-MASTER 
Mode! C-30 with Cascode Tuner 
OPEN FACE CABINET 


* WIRE RECORDERS IN STOCK 
PENTRON Mic yT3C 
order 


*navio CRAFTSMAN 
* Mode | €400 Hi-k 
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ALTERNATOR--GEN. (NEA-2D) 


For IKW Emergency Plant © Mobile ¢@ 
Amateurs @ Marine Radio & Power 
@ Tost Bench & Shop Power 


Seed. $189 new. $2495 
DYNAMOTORS----NEW! 


Mfg.'s Surplus—All Standord Brands 
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In :24V@7.6A Out:500V@.250A $5.95 
In:t2V@3.8A Out:230V@.100A $8.95 

25% with C.0.D. orders 


Satisfaction guaranteed F.0O.B. Los Angeles 


POSSNER CO. 


Special Apparatus Division 
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Let MILTON S. KIVER Help You 
Prepare For U.H.F.-TV 
And... 


~—s 
=F... 


or NOTES YOU GET and keep mod- 
ern large screen Television 


Easyto TRAIN AT HOME This Practical Way! sonabver. 

Men with the right training in Television Servicing are @ 

in big demand pull down big pay. T.C.1. TRAINS you po actual testing, 
Yo RIGHT with easy-to-follow technical training t 3 4 
designed by servicemen, jor servicemen! You learn prac servicing, trouble shoot 
tical, professional type Television Servicing without ing and repairing 

leaving your present job. Included are money-making 

extras such as set conversion, master antenna installation 

UH IV and field servicing short cuts. You can start 


earning Television money after the first few lessons 
You learn to test, trouble shoot and repair all types of 


IV se 


proven, practical way 


HERE’S HOW YOU GET EXPERIENCE! 


u tran on your own large screen modern television 

furnished as part of your contse 

keep! As an optional feature yor « 

{ actual held experience 

1 the repair bench tor Chicago's 
ent servicing organization. You learn Television Serv 
cing by actually doing Television Servicing you 
get the prectical know-how you need to qualify for BIG 
MONEY in this fast-growing field! Age is no barrier, MILTON S. KIVER. President 
Many TC! students are over 40! | TELEVISION COMMUNICATIONS INSTITUTE 
205 W. Wacker Dr., Dept. AV, Chicago 6, II! 

ACT NOW! Mail coupon fe . , ; ws 


FREI Catalog and <a 
LESSON. Write TODAY! 


TELEVISION °°" Nstiture 
205 W. Wacker Dr., rm AV | Chicago 6, Ill. 


DAVIS ELECTRONICS 


CHALLENGES 
THE TV ANTENNA 
MANUFACTURING INDUSTRY 


AN OPEN LETTER: 


“In the interest of PROTECTING Electronics 
I'V Dealers from the huckster practices of 
releasing sales propaganda disguised as 
‘technical information’ WE CHALLENGE THE 
INDUSTRY TO SET UP STANDARDS 

“We believe that all technical informa- 
tion released to the trade should have 
the dignity which the phrase ‘technical 
information’ implies . This technical in 
formation should come from RECOGNIZED 
INDEPENDENT RESEARCH and/or TESTING 
LABORATORIES to insure its accuracy: Trade Mark Reg. (First use) 


VETERANS! 
T I 


k 


Jack Moore, d ‘ Sales Manager 


DAVIS ELECTRONICS DIDN’T WAIT 

We foresaw what was, and is, happening in the TV Antenna Industry. We now pro- 
vide the Dealer with facts — not fiction 

Securing the actual “technical information” was a long and costly process, but we 
knew how valuable it would be for you to have 

We invite comparison with any other TV antenna that is tested by a compe- 
tent testing research institution. 

TO BACK UP OUR CONVICTIONS, DAVIS SUPER-VISION ANTENNAS ARE SOLD WITH A 
DEALER NEI PRICE MONEY-BACK GUARANTEE “to perform to the dealers’ satisfaction” 


WE HAVE PROTECTED DEALERS: We pro DAVIS ELECTRONICS 

vide Dealers with FACTS about the Unexcelled BOX 1247, Burbank, California 

Performance of the Davis Super-Vision All-Chan SIRS: RUSH INFORMATION TO ME AS CHECKED: 
nel VHF Antenna. This is contained in a NEW [] Send Complete Information and Technical 
CATALOG FOLDER & TECHNICAL BULLETIN Data on New SUPER-VISION ANTENNA. 

—and if you want to give your customers the Send Name and Address of NEAREST JOBBER. 


finest television reception, write for your copy Name 


BUILT BY AMERICA’S FASTEST GROWING ANTENNA MANUFACTURER Street 
Copyright 1953 
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weg OC '° AC WAVAVAVA' \) pees 
CURRENT ype te ee 
for lLand...Sea...Air ++ 
JUST PLUG INTO CIGAR LIGHTER ON DASH 


Change 6 or 12 Volt D. C. 
to 110 Volt A. C. - 60 cycle 


Operates Test Equipment, 


All Electric Shavers 
SIZE: 2°x2"x3'4"" 


Texflectric MIDGET “1!” 


Model 6-11160, 60 Cycle, 10-15 Watts 
Ceeeeeeeoeeeeeeeeeseeeeeeee 


OPERATES 

@ Test Equipment 

@ Turntables 

@ Lights 

@ Short, Long 
Wave Radios 

@ Portable 
Phonographs 

@ Electric 

SIZE: 22 "’x22" Shavers, etc. 


Trvflectric SENIOR $1595 


Medel 6-1160, 60 Cycle, 35-40 Watts List 
eeeeeceeeoeeeeeeeoeeeeeeeeeee 


OPERATES 

@ Curl ng lrons 

® Radios 

@ Turntables 

®@ Small Dictating 
Machines 

© Test Equipment, 

@ Electric Shaver 

@ Portable 
Phonographs 


SIZE, 4''x5''x6" $ 95 


Travtlectric MASTER 


Model 6-51160, 60 Cycle, 40-50 Watts 
eeeeeeeeeeeeoeoeee ee eeeeeeee 


OPERATES 

@ Wire 
Recorders 

@ Amplifiers 

® Soldering Iron 

® Radios 

@ Dictating 
Machines 

@ Turntables 

®@ Small Electric 
Drill 


, ‘ * @ Electric Shaver 
SIZE. 4°'x5''x6 


TravElectric SUPER 


Model 6-71160, 60 Cycle, 60-75 Watts 


FULLY GUARANTEED 


r See your Jobber or Dealer 
Terado company 


ST. PAUL 14, MINNESOTA 


In Canada Write: Atlas Radio Corp., ltd. 
560 King St. West, Toronto 28, Ont. 
Export Sales Division: Scheel International, Inc, 
4237 N. Lincoln Ave., Chicago 18, lll. U.S.A, 
Cable Address—Harsheel 


TEST EQUIPMENT 
AMATEUR 


MISCELLANEOUS 


TELEVISION 


EDITORIAL CONFERENCE 


HE second Conference on Scientific 

Editorial Problems will be held Dee. 
27 in Boston during the annual meeting 
of the American Association for the 
Advancement of Science. 

The purpose of the meet is to bring 
before the group some of the important 
problems that confront those who pre- 
pare scientific manuscripts, technical 
reports, or edit and produce scientific 
publications. The meet is open to the 
public. —30-- 
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OIL CONDENSER 
15 MFD. 600 VOLTS 
made by 
WESTINGHOUSE 
\ CAY-481758-10 


This condenser wil! make oa perfect filter for 
WILLIAMSON = amplifiers end 
other applications where low noise and leak- 
age is necessory. Rated at 600 volts these 
condensers are now seeing duty at 1000 volts 
A TERRIFIC VALUE 
Dimensions: 41/2", Wd. 27%", D. 2% 
Brand new factory fresh. Made to last a lifetime 
$2.49 ea., 6 for $13.50 


METERS (BRAND NEW) 
Weston 3/2" Rd 0-150 Volts AC 
Westinghouse 42" Square 0-15V AC 
W.E. 3/2‘ Rd 0-10V DC 1000 ohms per V 


FT-241-A CRYSTALS 

Mfd. by W.E. Brand new 
Frequency in Meg. 20.4, 20.5, 20.6, 20.7, 
20.9, 21.2, 21.3, 21.7, 22.0, 22.1, 22.2 
22.7, 22.8, 22.9, 23.0, 23.3, 24.4, 24.5, 
24.7, 24.8, 26.4, 26.9 

$.49 ea. or 6 for $2.49 


VARIAC CONTROL PLATE KNOB 

Type 200C 4” Diameter 

1 side calibrated for 115 Volt line 
calibrated for 0-135 Volts 

$.89 each or 3 for $2.50 


FP. ELECTROLYTIC CONDENSERS 
(Guaranteed Perfect) 

Pri 
or 1.19 
or 1.49 
or 1.89 
or 2.49 
or 1.59 
or 2.49 


ALEXANDER MOGULL CO., 
17 WARREN ST., NEW YORK 7, N. Y. 
WOrth 4-0865 


transmitters 


other side 
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WILLIAMSON RESISTORS 


SOUTHERN ENGINEERING 


Dayton Pike Rt. 5 Chattanooga 5, Tennessee 


SAY YOU SAW IT IN 
RADIO AND TELEVISION NEWS 


REVOLUTIONIZES 
VHF UHF TV ANTENNAS 


THE OCTO-TENNA 
MOST POWERFUL TV ANTENNA MADE 
This antenna has been developed ne 
theory which GUARANTEES best possible r 
anywhere on every frequency range above 
cycles with the lowest interference t 
EASY TO ASSEMBLE ° 
o ! LOW WIN 
' 


WRITE NOW FOR MORE INFORMATION 


C. R. DERR CO. 


1018 Taylor Avenue Vallejo, Calif 
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Electronic Light Control 


(Continued from page 81) 


plate end of the resistor will be nega 
tive with respect to the other end 
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plate load resistor of the first ampli- 
fier tube Vis, and its cathode is con- 
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when no light sh 
photoelectric cell, the 
fier tube will be biased be 
Inspection of the 
close a large condenser between the 
grid and cathode of this tube. The 
denser and the resistor, in series with 
the grid, form a time delay circuit to 
slow down the action of the 
In this way momentary light 
such as lightning, etc. wi 
the controlled lights off 
there is no plate Cl 
ing through the 
V the relay 
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ADDENDUM 

In regards to the “‘Ferri-Loopstick Crystal 
Receiver” (July 1952 issue) the circuit as 
published is correct, although reports indi 
cate some readers are having difficulty. 
One important point not covered in the 
article is that the phones to be uséd should 
be at least 2000 ohms d.c. resistance or up 
to 24,000 ohms impedance. Low impedance 
or crystal phones will not work. 
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Fresh stock. These ore qua 

f the Industry 


leaders! 


£103 — KIT OF 


* 
$2.49 EACH $2. 29 EACH LOTS OF 3 


HARDWARE ASSORTMENT 


FIVE (5) POUNDS of assorted » 
P washers, bushings 
A real grab beg! M 


tems 


STOCK N 


some hord 
are bound to find ma 
n this large assortr 
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Offers all the advantages of a large size console set in 
minimum space and for very moderate cost. Features 
include: 3 bands, 540-1600 kc, 24.6.6 Mc, 617.6 Mc 
Well-designed five tube plus rectifier circuit. Tubes 
2-12BA6, 12BE6, 12AT6, 6V6, 6X4. Power output is 3 
watts undistorted to 10° high quality PM speaker. Has 
provisions for external antenna, phono pickup, and 
power to phono. AC only. Extra plug for use on 220 
volts AC (export), Handsome cabinet-maker's hand 
finished genuine Mahogary veneer cabinet 21% L « 
14a H x 644° D. Available in Blonde or Mahogany 
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FM receivers 
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tinuous tuning 
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"x2 Ve". Shoft ler 
HIPPING WT. 3 LBS 
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CONDENSER KIT 
HARDWARE ASST. 
RESISTOR KIT 


$9, 19, GA. t LOTS OF 3 


CK NO.4t 108 
y+ (see Our Advertisement 


1.39 this issve for details) 
Write for Addit « Listings 
CLUDE POSTAGE—ExXCE PROMPTLY RETURNED 
» FOB, NYE MINIMUM ORDER $3 00- 25 Det t 
TERMS: / 0.D. Orders. SAVE C.0.D. CHARGES REMIT IN FULL 
PLUS POSTAGE. EXCESS PROMPTLY REFUNDED. SUBJECT PRIOR SALE 


$2.49 


For ONE-MAN 
ANTENNA Roof 
Instollations 


Model RM-15 


Newly improved model enables installa- 
tion man to ‘walk up" antenna and mast 
from horizontal to vertical position where 
they then drop and lock securely. Man 
is then free to guy the mast on any !0 ft 
less installation. (May also be used 
higher installations.) 
Features 5'/)° 
mast hoider 
to 


long, heavy gauge steel 
to accommodate masts up 


Embossed at 
strength 


all critical points for extra 


Heavily plated for rust resistance 
Write for new 1953 catalog 


In Can.: A.T.R. Armstrong Co., Toronto 


SOUTH RIVER METAL 
PRODUCTS CO., INC. 
SOUTH RIVER, N. J. 


PIONEER AND OUTSTANDING PRODUCER 
OF FINEST LINE OF ANTENNA MOUNTS 


December, 1953 
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dual speaker business 


1094 A » . Noe - ) . ‘ = 


That's why you'll want to 
have the most profitable 
accessories on hand (or 
know which are fast- 
est-for-servicing) 
when this business 
comes your way. 
This Centralab 
switch is a prof- 
itable ‘“‘middle- 
man’’ everyone 


likes! 


is good = 
The trend to dual speakers 
is greatly expanding. 


switch 
Movunting bracket 
and dial 


this 

Centralab 

dual switch kit 

makes it better! ........... 


mounting screws 


white knob 


All parts (except mounting holes) 
in one box —nothing else to buy 


You get the complete assem- 

bly for switching between dual 
speakers such as auto rear seat and 
front seat speakers, including etched 
dial-mounting plate and complete 
installation instructions. Listener 
selects either speaker or both. Prof 
itably installed, you forget it! Your 
Centralab distributor has dual switch 
mounting kits on hand — order a 
couple NOW, 


Cents: 
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CENTRALAB 

A Division of Globe-Union Inc. 
9IO-4L E. Keefe Ave., Milwaukee 1, 
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SPEEDWAY 
Ve" ELECTRIC DRILL 
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PRI LPLELELELELELLOLEL LE 


you 3% WHILE 


PICK THEY 
THEM otsot io 60 LAST 
ELECTROLYTIC CONDENSERS 


20MF/ 28V0C12K1SMF 350V0C 
20MF /450V0C/ 2X20 25V,30MF 450V 
SOOVOCI40MF 250V nome 25v 
ISOVOCI3SX1OOMF 35 
. 100mMF a ey 30 15 Lome 
LL SIZES & TYPES 


I, kD 


OIL CONDENSERS 
WAREHOUSE CLEARANCE SALE 


NGULAR 
Y soovee Sse 
Seaves ‘ bo 
6006 


v2sovoc s 


or 03.6 
o 


a rw. on beg | 
‘aed sioe TERMINALS. 
voc 


IMFO soovoe 


TEST E 


TAB’ 


THAT'S A Buy 


UIPMENT SPECIALS 
EL 260 VOM Pr $36 98 


loscope, new special 
NEW (MN) LIKE NEW (LN) 
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CLOCK RADIO 
WAKE uP Hd ae 
Just set the 
automatically 


SPECIAL Pre 
Clock Prepaid 


PRECISE 8'2" OSCILLOSCOPE 
LABORATORY DESIGN & FEATURES 
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PILAMENT TRANS. 
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TRANSFORMERS 
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$4 50 
$22 00 


100 feet 


Soo feet 


ELECTROLYTIC 


CONDENSER 


POPULAR 
VALUES 
Asst 
SHEL PPELELELELELOLELGL 


TUBE SPECIALS 


15 
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Crys 
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25* « 


Lots of 15 


Condensers. Special 


ONLY $3.75 
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Day Guaranteed 
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tubes 


THAT'S 


“T 
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EICO TEST EQUIPMENT 


Srock 
No 
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25.95 
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AUDIO AMPLIFIERS 
Y TO GO 


A 
COLUMBIA-360 
us 


ea 
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€ TAB Hi-Fi 
Prepaid - 
Same less GE preamp repa 


AUDIO COMPONENTS 
49 


ee 


2.69 
Mi-Outot 2 
ah 4.98 
OIA $18.69 
Gud 1.98 
Money Back Guarantee 
(Cost of Mdse. Only) 
Min. Order F.0.B. N.Y.C 
Add Shpg. Charges & 25° 
Dep. Tubes Gtd. via R-Exp. 
onty. Prices subject to 
Change Without Notice. 
Rector 2-6245 


RADIO & TELEVISION NEWS 


Speake r 


over ey" 
hit the bull’s-eye 
for quality! 


that’s why we call 


Federal 
PICTURE TUBES 


“BEST-IN-SIGHT” 


Thousands of famous-name picture tubes were quality- 
tested by a famous-name TV set manufacturer. 

When the scoring was over, Federal led all the brands 
tested ... with an “OK” on over 99% of its tubes! 


Here’s proof, Mr. Serviceman, that it pays to replace 
with Federal ...here’s assurance of top performance... 
of less time wasted on call-backs ... of more profit per 
tube replaced! 


Federal quality brings to servicemen a tremendous 
opportunity to create customer-goodwill...to build 
steady replacement business. 


Federal quality stands by servicemen, because it stands up in 
service ... backs up their years of experience and know-how 
... their trained judgment. That’s one of many big reasons why 
more and more servicemen are specifying Federal 
“Best-in-Sight” picture tubes. 


Join the trend today ... ask your Federal Distributor about 
the popular-size line that takes care of over 90% of all TV 
replacements ...! For information, write to Dept. N-359A. Peer een eee 


Federal always has made better tubes Get Your Copy of 


Federal’s 
TV Picture Tube 


DATA BOOK 


12-page booklet with infor 
mation on interchangeability, 
basing diagrams, bulb outlines 
dimensions, characteristics 
Address your inquiry to Dept 
listed above. 


ote 
« *¢ 
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Telephone and Radio Company 


100 KINGSLAND ROAD, CLIFTON, N. J. 


In Canado: Federal Electric Manufacturing Company, itd., Montreal, P. Q 
Export Distributors: International Stondard Electric Corp., 67 Broad St., N. Y. 


Depend on Mallory 


for 
Approved Precision Quality 


Put More Service Life 
into All Your Jobs 


Whenever Mallory FP Capacitors go a into a service job, your customers 
ean be sure of more hours of entertainment... you can be sure the job is done 
right ...onee and for all. For all your service work, you'll get better results with 
Mallory Capacitors. They are engineered to meet the electrical requirements of any 
TV or radio set. They ll give performance that is equal to... and often better 
than... the original equipment. 


What’s more, Mallory FP Capacitors are the only fabricated plate capacitors 
available to the replacement market, You can depend on them to give longer life 
at higher temperatures and greater ripple currents. They will give trouble-free 
performance at 185° F. (85° C.). 


Any way you look at it, dependable service work builds satisfied customers. The 
next time you order capacitors, ask for Mallory FP’s. They will put an end to 
eall-backs due to capacitor failure ... yet they cost no more. 


For plastic tubular replacements, specify 
Mallory Plaseaps Their improved 
moisture proofing will put ane nd to shorts 
No off-center cartridges ... leads are per- 


manently secured 


